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~~ Less than a 
teaspoonful 

®® to the gallon 

but what a difference EtuyL makes! 


THYL is the name of the “‘anti- 
knock” compound developed by 
General Motors Research Lab- 

oratories to make motor gasoline more 
efficient. 


Leading oil companies mix it with their 
gasoline at their refineries to form Ethyl 
Gasoline—the standard high compression 
fuel. 


‘There is less than a teaspoonful of 
THYL fluid in a gallon of Ethyl Gaso- 
line—but what a difference it makes! 


In cars of ordinary compression, 
ETHYL eliminates that “knock” and 
power loss as carbon forms—and turns 
the higher compression created by the 
carbon deposits into extra power. As for 
the new high compression cars, ETHYL 
made them possible! 

Ethyl Gasoline is now available 
throughout the United States and Canada 
at pumps bearing the ETHYL emblem. 
Ride with ETHYL today. 


ETHYL GASOLINE CORPORATION 


sOETHYL » 
GASOLINE 


Knocks out that “knock” 


July, 1928 POPULAR SCIENCE MONTHLY 1 


ee 


ee 
Some day 
own a CADILLAC” 


How often you hear it—“Someday I shall own a Cadillac.” 


Many of those who have longed for a Cadillac are, today, 
finding that wish fulfilled in the ownership of a La Salle. 


For while there is, of course, no car quite like Cadillac, 
La Salle is a close contender for highest honors—a great 
rival, 


Then, too, there are thousands whose ambition to own a 
Cadillac finds realization in a Cadillac or a La Salle that 
has passed from the hands of its first owner. 


Ownership of a Cadillac, or of a La Salle, assures a com- 
plete sense of satisfaction. 


Surely, then, it matters not at all if you do not happen to 
be the first owner. Furthermore, you pay so much less, too, 
because the public is not aware of the rea! value of these 
splendid cars. 


Cadillac and La Salle motor-cars are built to last a life- 
time—with just reasonable care. A few months, a 
few miles, make little if any actual 

difference. 


CADILLAC MOTOR CAR COMPANY 
Division af General Meters Corporation 
Detroit . . Michigan 
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WHAT IS COMING NEXT 


MONTH 


{The night sky glows. Pillars of flame and 
smoke leap high. ‘The yery ground burns. 
You'll be amazed as you read an eye-witness 
account of “the higgest fire on earth”, which has 
burned unchecked for forty-four years! 


How would you like to speed at thirty miles 
"an hour in your little outboard motorboat? 
It can be done. An article next month will tell 
of the astonishing development of small “kickers” 
into a thrilling new sport. And our Home Work- 
shop expert will divulge secrets of hull and engine 
design that will help you coax more miles out of 
every hour. 


“Skyscraper” furniture is here. It isthe 
modern furniture which we shall soon see in 
general use in many homes. Useful and beautiful, 
it is extremely simple in construction. Any home 
worker, if he has good designs to follow, can 
build decorative modern pieces quickly, easily, 
and inexpensively. Next month, an expert wi 
show you how to do it. 


Scattered in far places of the world aro rare 

and wonderful trees that supply woods which 
are put to curious and often important uses. 
An explorer whose business it is to search the 
wilds for these treasures will tell of his adventure. 


And fascinating articles telling the latest developments in aviation, 


answering the questions everybody 


is asking about 


airplanes, flyers, and flying 


r 


‘OU will agre: 

that judiciow: 
selection of your 
investment banking 
house is one of the 
most important con- 
siderations to those 
seeking safety with 
the utmost in yield. 
Because of the many 
factors which deter- 
mine true bond val- 


vital to you 
investor. 


The record of thi 
company, its expe! 
ence and stan 

ita 55 years of con: 
Ynuous, growth, in- 


qualified to ren- 
der a dependable 
service to you. 


information ana complete 
ecripton’ of safe 664% 


investments. 
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JHE question asked in the following 
letter is in the minds of so many 
investors that we publish it. and our 

answer, for the information of ail readers 

of Porvian Scrmxce Moxtmty. 


Wattace Auss, Financial Editor, 
Porviar Scissor Moxratx. 
Dear Sir 

TT want to invest $2,000 in an invest. 
ment trust. What little I have learned 
about them has confused me. There 
seems to be a great variety of trusts and 
Considerable difference of opinion as to 
What is the best type. Can you unravel 
my confusion? V-D.if., Brooklyn, N.Y. 


‘The term “investment trust” is used 
in America purely as a matter of verbal 
convenience. It applies to a variety of 
institutions created to offer diversification 
and other advantages to the investor of 
small means. ‘Two institutions may each 
be known as an investment trust and yet 
be widely different in structure, character 

J purpose. But the seeming confusion 
can easily be unraveled and clarified. 

Tn the first place, there are two broad 
types of investment trust—the general 
management trust which originated in 
Great Britain fifty or sixty years ago, and 
the fixed share trust which is of recent 
‘A considerable number 


of both types now exist in this country. 
‘There are many variations within both of 
these which will be better under- 


each type is first analysed 
separately. 


The General Management 
Trust 


TUTE general management ype tty 
speaking, x aly nota tat tall 
tut’ corporation. It is engaged in a 
business, Just like any industry, utility, 
railroad, bank or insurance company — 
Frusiness being that of making and manag- 
ing investments. 

is type of investment trust is formed 
like any other ‘business enterprise. It 
sells its own stock to secure. working 
capital, Te also ines its own bonds (or 
preferred stock or both) to obtain more 
Eapital,. Tt then proceeds to invest this 
fapital in securities. 

‘Ratios vary, but the usual set-up is $2 
of bonded capital to $1 of stock capital 
‘Thus there it $5.00 of securities behind 
each #2 of bonds. 
| “Bonds thus secured can be marketed 
at a normal interest rate, say 3%. ‘The 
reason the trust issues bonds fs because it 
an make more on capital thas raised 
than the bond interest rate, ‘The balance 


increases the earnings le to the 
stock. If $3,000 invested earned 7% and 


$2,000 of this amount received only 5% 
the remaining $1,000 would earn 11%. 


Just What 


Is an Investment Trust? 


By Wattace Ames, Financial Editor 


uly, 1928 


‘The general management investment | 
trust is founded on the principle that any 
group of securities should be flexibl 
That is to say, it should be possible 
meet changing conditions by selling one 
security and investing the proceeds in 
another. 

Tf a change in economic conditions 
affects the safety of a certain security the 
general management trust believes that 
that security should be sold and another 
purchased which is not so affected. Tf a 
Security advances in value so that it can 
be sold at a profit the general manage: 
rent trast believes in having the pri 

ge of taking that profit for the benefit 
of its shareholders. 


LE dividend paid to shareholders na | 
general investment trust represent but 
tion ofthe total earings f the trust 
lance is placed in surplus and ro- 
invested. ‘The earned surplus is 
‘compound interest account. The earnings 
from original investment. are put to work 
caring more money, Everyone Jnows 
yw snuch more rapidly compound inter- 
ext builds up than skople Interest, A 
growing earned surplus is the forerunner 
‘of an extra cash dividend or an increased 
rate of regular dividends. 
‘The general management type of 
vestment trust makes money on secu 
in six ways: (1) interest and dividends 


dividends declared by companies who are 
increasing their working capital by the 
transfer of surplus to the capital account; 
(3) rights to subseribe to new stock, when 
issued, at_a price below the then market 
Yaloe of the shares; (4) converting bonds 
into stock, when bonds possess conversion 
privileges ‘nd it is profitable to exercise 
them: (5) owning bonds which are re- 
deemed before maturity of presi 

G selling securities that have 
sdedtced 12 yalus for move than was | 
‘originally paid for them. 


The Fixed Share Trust 


‘The fixed share type is literally « trust 
in form. ‘The originators draw up a trust 
‘agreement and appoint a bank as trustee. 
‘They then purchase securities and deposit 
them with the trustee. These sscuritiesare 
in groups, or units, with usually the same 
amount of money invested in each one 
‘Against each unit participation oe 
sales are igued an sald to investors 
© price of a participation certificate is 
deternined by Gee manber ued and the 
value of the collateral which comprises 
the unit. Each participation certifieate 
represents its pro rata share in the 
collateral or deposited security. Thus. 
with the investment of a small amount 
of money, an (Continued on poge 5) 
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An Investment Trust 


(Centinved from save 4) 


investor obtains a share of ownership in 
many securities instead of whole owner- 
ship of any one. 

‘The fixed share type of investment 
trust issues no bonds or preferred stock 
of its own. Its only class of shares is the 
participation certificate all of which share 
and share alike in the earnings of 
trust's investments. 

‘The principle on which the fixed share 
trust is founded is that investments well 
chosen in the first place should be held 

ndefinitely on the theory that at least 
some of the diversified list will show ex- 
ceptional pro (Continued on page 8) 


To Help You 
Get Ahead 


HE Booklets listed below will help every 
family’ in laying out a financial plan 
They will be sent on request. 


“The Investment Trust fom the In- | 
vestor’s Viewpoint,” presents an exple 
ation of this form of investment in easily 
Understood terms, iustrated with some in 
teresting examples of how the general in 
‘esment trust will help the man with Sto 
te more 10 pet ahead” Published for fre 
distibucion by United States Fiscal Corpo 
tation, so Broudway, New York. Ask them | | 


universally accorded Smith Fi 
6349 Bonds which carry 
telund features, "A history of the House and 

tion reiative to their bonds aod the 
feguards that surround every issue they 
offer may be obeained by addressing. the 
home office of The FH. Smich Company, | | 
Smith Building, Washiogtoo, D. C. } 


‘he House Behind the Bonds reminds 

1 investor of the importance, not oaly of 

radying the investment, but of checking up 
nkce who olfers 1 

Bond & Mortgage Co., 118 

Building, Chicago, I 


How to Retire in Fifteen Years is the 
tory of a sife sure and debnite method of 
Sstablishing an extae and building an nde 
Penent income which will support you the 
Fest of your life the basis of pour present 
Tiviog budge for the bookice t | 
Cachan McClvce Company, 4@ North 
Dearborn St, Chicago, Il. 


How to Get the Things You Want 
tells how you can ay insurance 4830 active 
are of your programs for getting ahead 
Kancially. Phocots Mutual Life Invurance 
Company, ja8 Elm Suect, Harford, Conn, | 
twill tend you this booklet on req 


‘The Guaranteed Way to Financial In- | 
Aeeentence ls how's deiner ssaeny | 
selngs pss will being Jou feonclal ode 
ponies Wei forth booker wo nes 
Eve Symes, san Nort ercoch Sace 
Misecpoli, ibe 


The Making of = Good Investment 
tell how 684% ean be male on inesement 
tn Firs Mortgage Bonds in unitsof $3, Ste 
Sas Sand Sos How the bonds 
them. For a copy of this booklet address 
United Stare. Mortgage ‘Bond Company, | | 
Limited, Detroit, lichigan 
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A Graph of Growth 


The chart below is a record of Investors 
Syndicate’s consistent and substantial growth. 
It is a significant sign of the publie’s growing 
appreciation of the value of a definite plan 
requiring systematic investing. 


__| THIRTY-FOUR YEARS 
OF PROGRESS 


Dec. 31st Resources 


88,380.04 
146,460.56 
307,758.81 
361,536.76 


1926... 16.271,446.77 
1927. 19,178,901.11 
March 31st 

192K... 20.388,728.60 


1906 1917 1938 1919 1829 1921 1822 1973 1924 1925 1926 1927 1928 e 
We Guarantee You $1,000 
to $10,000 or more 


in 120 months on monthly investments of as 
low as $6.30, This unconditional guarantee 
is backed by our assets of over $20,000,000 
and our experience of a third-of-a-century. 


Moil the Coupon Today jor Mlustrated Booklet, 
“The Guaranteed Way to Financial Independence” 


INVESTORS SYNDICATE 


100 No. 7th Street, Minneapolis 
‘17 East 42nd Street, New York 


How Tom Dobbs 
Made 27% 
by Investing $825 


‘Three years ago Tom Dobbs invested 8923 in 
450 shares of Financial Iuvesting Co, of New 
‘York, Lid..m Britisi-type general management 
investment trust. To date he has received a 
{otal ash return of 8274 and the value of hia 
Investment is now more than 81,285, Increased 
val and cash return represent more than 27% 
annvally on his investioent. 
has just received a report of his Com= 
three-year rrcond, Tt contains it of 
grade bouts an stocks whieh he a 
tive other shareholders own. It explaine nix 
weave by which Income is made on these ine 
Yeatiaents, Te hows that, after paying all 
expenses, net profs were ROS", for 1035 
21407 for Loee; and 14.08% for 1027. 
You may have a copy of the sume report 
inply by nniling the coupon below. 


With $100 You can Share 


in 230 Sound Securities 


[By making one investment in shares of Finan 
ial Investing Co, you own your share 
1280 of the world’s best bonds and stocks which 


fare held. by the Company. This extreme 
Aiversiiention gives you not only ‘greater 

safety, but greater opportunity for probit. 
Financial Investing Co. of New York, Ltd, 
js made up of many shareholders, Their i= 
dlividual investments combine to make large 
fesourees. Through the Company exch sbare~ 
Holder ft get ins 
full 


pert 
‘enguged in the business of scientific investing. 


Our Booklet Reveals 
a Surprise Profit 


With the 


port above referred to we wil send 
ing the investment 
booklet you will 
"probit froon the use of bor= 
"This is commonly dove by 
business and: financial institutions, but 
Dy individuals except when they” are invest- 
iment trust shareholters. This source of profit 
‘lone may increase the earning power of your 
money as much as 73%. 


Learn How You Can Make 
Big Profits Conservatively 
Tt i all explained in our new booklet, “The 
pont! Sai the coupon and post by feding 
This free booklet. — 
UNITED STATES FISCAL 
CORPORATION 
Managers of 
Financial Investing Co. of New York, Ltd. 


United States Fiscal Corporation 
Please send me, immediately, your free 


booklet that tells how T can invest for 
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An Investment Trust 
and raise the average return of the entire 


group. 
‘Some ficed share trusts have exceptions 
to this rule. They’ provide that in an 
extreme ease any one security in the unit 
can be sold and the proceeds re-invested 
in others in the orginal group. This 
privilege of exchange is exercised only in 
the interests of safety; securities are not 
sold to realize a market profit. 
ie earnings paid to holders of sed 
share participation certificates are deri 
from three sberes: (1) Cosh dividends on 
stocks owned: (2) stock dividends; (3) 
rights to subscribe to new stocl com- 
panies whose shares are in the unit. 


or “rights” given itis the invariable 
practice of the fixed share trust to. sell 
them and distribute the eash proceeds to 
holders of participation certificates. In 
contrast. the general management trust 
may either sell or hold its dividend stock 
and may either sell its “rights” or exer- 
‘cise them, that is, purchase new stock at 
the advantageous terms offered. (The 
reason “rights” have a value is because 
they are the right to buy stock below the 
‘current market price.) On “rights” and 
stock dividends the fixed share trust 
takes its profit immediately: the general 
management trust has the privilege of 
doing the same thing or of holding if, in 
+ judgment. the latter course would be 
more profitable in the long run. 


Principal Variations 

‘The ie nel ih ot pe, 
agement investment trusts. Some seek 
Moers Sreetincts tr pects 
seal euaity of mony Sourien This 
diversification may be either national 
or iotermatonal, Others aim only at 
Maied aiveraicativa, coulis 


management of enterprises in which it 
hhas made an investment. 


SO there are variations in the kinds 
‘of fixed share trusts. Some obtain 
‘quite wide diversification by investing in 
& variety of securities: others. confine 
their investments to bank stocks, insur- 
ance stocks or some other prescribed 
"The price at which the shares of a gen- 
ral management trust can be purchased 
in the open market is determined by the 
earning record of the trust the size of its 
surplus, and other factors—the same 
factors that govern the market price of 
any industrial, railroad or other stock. 
‘The market price of participation certif- 
ices in ed share trusts in governed by 
the current price of the securities held as 
collateral. 
‘The general management trust is a 
plan for both the (Continual on page 7) 


Do this 
for yourself 


Inquire about the investment 
method that is. helping 20 
any savers toward that a 
fying goal—financial inde 
pendence. 
Write for our booklet, “The 
House Behind ‘the Bonds.” 
Once read, you will be better 
equipped to select ‘sem 
curities and you will under= 
tand the importance to. you 
the phrase. Fidelity Guor- 
fantecs Tiond. 
$10 oF a thousand a month— 
no matter what your regular 
savings are—our booklet will 
prove, valuable. Be 
Write for it. 


Fe POND CNONTEAEE 2: 
{0 Chemin dg. 8t- Loule 
IRB New York Life Bid. Ohlenso 
38 Colorado Nat" Bank Bldg, Denver 


YIDELITY MEANS KEPING PALEH 


seep foe ware than foul toe 


285 8 anor Bs 
Down ene 
| COUPON TODAY, = 
STATES MORTGAGE BORD CO. 
Bulg, Dever, Me 
ne mal py of Your bee, °Pant sn Arn” 


Follow the definite plan 
‘book, and your financial in 


‘The plan works just as surely, whether 
{you are now earning $1,200" $100,009 
Bye 
‘The way is cereain—each step plainly 
indicated and absolutely sale—inde- 
pendent of luck, business genius or 
speculation, 
Eyery fact has been harvested out of 
the Year experience of Coshran 
ment benking botnews Se 
‘The pl i 00 simp, anvone can 
fellowit-andsocertain,noonccanta 
In alton tothe Financial deren 
ence Plan and. the unique budget 
tchedoley the book given suggestions 
that enable you to enjoy more of the 
things of life, both while 
ing your independent fortune and after 
you have attained it, 
We invite the moat skeptical to read 
plain, straightforward, interesting 


‘Send coupon. We employ no sales. 
men, therefore none will call 


WT ENEER’ 
Cochran & McClure Go. 
SCN Dearborn Ser Chicas, I. 


of ee ae 


{ow seek 
Cochran &M'Cluer Co, 
ary ect errata 
46 North Dearborn Set, CHICAGO 


FOLLOW 
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eee ard 
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An Investment Trust 
(Contin fom oe 9 


purchase and management of jinvest- 
nents; the fixed share trust a plan for 
Purchase of investments only! Both 
{flr diversification tothe smal investor, 
the degree of which depends on the spe 
cil plan of the trust, 

Tn the ease of the general investment 
trust the management x restricted in he 
Vy-lawe as to what securities ean be pu 
Peel deel onthe h 

ceest depends on the care will 
which these restrictions are drawn plus 
the facilities and capability of ‘the 
management 

the earliest investment trusts formed 

Pnited States were adaptations of 
the fixed share plan was 


trusts are 
mokiped sic metieeeen or als 
examples of high earning power. 

Regular annual dividends of 20%, 25% 
and 30% are commonplace. Because 
such huge dividends may be depended 
‘upon, the shares of old established British 
investment trusts sellin the open market 
at four and five times their par valuue— 
practically on a basis equivalent to 

government securities. Investors who 
Fought and eld their shares from ‘the 
beginning have an extremely profitable 


investment. 


ing characteristics of 
iment trusts of the 


fee Potro llgy = toog le 
iy organizations engaged exclusively in 
investment trust ment. 

‘Ther is at Iest a theoretical advan. 
tage of the investment trust management 
‘organization. It is independent and un- 
Sins nits judgment and selection of 
securities. Tt has no interest in one secur- 
ity over another and is guided in its 
selection only by what it considers 
to be to the best interests of the trust it 


In the general t class th 
in management here 
are several forms of capital structure. 
Some trusts issue ‘common stock and 
bonds: others also issue preferred shares. 
Tn the latter case the common and pre- 
usually sold jointly, “not 
Still other trusts issue’ com- 


The bond and peetrred aren 
fixed and limited rate of return: the 
return on the common is limited only by 
what is left after bond interest and the 
preferred dividend is paid. 


OTH the general management and 

‘the fixed share type of investment 
irust have gained immense popularity in 
America within the past few years. There 
fare probably 250,000 investment trust 
shareholders in ‘this country; their 
aggregate holdings of investment trust 
securities may be in the neighborhood of 


three-quarters of a billion dollars. 


Pipe Smoker Finds 
Pep-Producer and 
Solace All in One 


This tobacco gives him added vigor 
in his daily work, then soothes 
him when the day is done 


‘When a man has « good pipe and the right 
tobaeeo, he has a true and helpful friend, 
Never was there a more convincing illus 
tration of this fuct than the following 
letter from Mr. Arbogast. 


Chong Ob, 
‘fine 1 


od old pipe has just rand me 
“ dsr once tr ite ig mrmre 
"Pate kind oF otherwien, hax drawn me 
ine of work that ells for the 


‘Sd Wed lt lanort 


‘Wiliam fi Arboeant. 


Ana pipe “affinity” (which Mr. Arbogaat 
so aptly calls it) Edgeworth has brought 
‘many a man and pipe together for a grand 
and glorious lifetime friendship. 

- Do those who have 
never tried Edgeworth, 
wwe make this offer: 

Let us send you 
free samples of Edge- 
‘worth #0 that you may 
put it to the pipe tent 
Ir youlike the samples, 
‘you'll like Eago- 
‘worth wherever 
and whenever 
you buy it, for it 
never changes in 
quali 
Write your 
name and address 
to Larus & Brother Company, 10 8. 21st 
Street, Richmond, Va. 

Edgeworth is sold in various sizes to 
suit the needs and means of all purchasers, 
Both Edgeworth Plug Slice and Edgeworth, 
Ready-Rubbed are packed in «mall, pocket- 
sim packages, in handsome humidors hold- 
ing a pound, and also in several handy in- 
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A DIRECT AN 


ee 


FIND out the truth for the 
benefic of its readers about prod- 
ucts of a technical or semitechni- 

‘eal nature, todetermine whether or not 
such products have evolved from the 
experimental stage, and to learn which 
makes are reliable—these were Por 
tar Scimvck Montuty’s aims in 
establishing the Popular Science In- 
stitute of Standards four years ago. 

Te was decided to secure such in- 
formation by both test and investiga 
tion methods, and arrangements were 
made with New York University for 
the use of their Sage Research Lab- 
oratory_in which to conduct such 
tests, The findings resulting from 
tests and field investigations supply 
The Institute with authoric: 
impartial information regarding the 
merits of equipment which, in turn, 
affords a basis for a service to readers 

This service consists of general in- 
formation on various types of products 
supplicd through the editorial col- 
umns of Poputar Scruyce Monruty, 
and specific information on particular 
makes of products supplied by mail co 
readers of the magazine at their re~ 
quest. Readers sometimes misunder- 
stand the nature of this service and 
letters are being received constantly 
by The Institute asking “Which is 
thebestof various makes of products. 

‘Of course, finding out and giving 
‘out information as to which products 
top their field is outside the 
for which the Popalar Scicnce Insti- 
tute of Standards was established. The 
Institute is essentially a protective 
organization rendering a service that 
will prevent readers of the magazine 
From buying equipment thac will not 
satisfactorily perform the service fo 
which it is intended. 

Porunak Science Moxruty readers 
have always been interested in the 
new developments in products of 
a scientific and semiscientific nature. 
‘They are quicker than the average 
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Ags and again eae ah th same question 
OTe teste, Wick ts the Tet 


By 
F.G. PRYOR, Secretary 

Popular Science Institute of Standards 
type of individual to install appliances 
that involve the newest ags and 
make for better and more modern 
modes of living. Naturally, there are 
many products of this type that may 
render a certain de service but 
are not fully perfected and efficient 
according to present standards and 
developments. It is the Popular 
Science Institute's job to keep up with 
such standards and developments, to 
know what represents good value at 
this particular period, and to separate 
generally the very good from the 
mediocre and 

For, while there may be no one out- 
standing product in a class that is 
peri ah eelaa ee agate 
a group of products that form 
what might be termed the “cream” 
of their class. A selection from among 
such products is bound to result in 
satisfaction. What the Popular Sci- 
ence Institute of Standards does, there- 
fore, is to point out which devices 


eS 
Popular Science Monthly 


GUARANTEE 
‘The above seal oo aa advertisement 
indicates that the products referred 20 
hhave been approved after txt by the 


(0 give absolute satifacton under 
‘pormal and proper wie. Our readers 


Seat she easlgen ty Rees 


‘Sinwce Morar. ‘Tux Poncaonnas 


Sty, 1928 


SWER TO THE QUESTION 


can be considered deserving of classi- 
fication among this small group when 
rh price and performance are con- 
sidered, The fod choice must asce- 
sarily be left to the individual pur- 
chaser and made with a view to his 
requirements and preferences, 
his, we fcc, is a very real service, 
and it is a service chat has been taken 
advantage of by thousands of people 
who report satisfaction from their 
purchases of approved equipment, The 
type of assistance rendered by The 
Institute is in line with the impartial 
nature of its organization, The Popu- 
lar Science Institute of Standards is 
directed by Dean Collins P, Bliss, of 
New York University. Products ‘are 
approved solely on the basis of test 
and investigation findings and there 
is no relation whatever between 
Popular Science Institute's approvals 
and Porutan Scrmwcx Montuty’s ad- 
vertising contracts, But, without ap- 
proval, a product cannot be adver- 
tised. ‘This means therefore that every 
refrigerator, oil heater, radio or tool 
prodecr feicured in the advertising 
columns of the magazine has beca 
found to be up to requirements. 
we Act and select one indi- 
vi juct in a group as “¢l 
best" is something that The Institute 
has not attempted to do, and would 
find great dificulty in doing since it 
would mean carrying tests that are 
already exhaustive to an extreme com- 
parative point and basing decisions on 
minute variations in merit. This is 
something that the Popular Science 
Institute of Standards sees no need for 
doing and considers of no real value. 
ae aid of The Hoaceate in selecting 
‘equipment is free and applies to 
Products in fourclassifcations~-radio, 
tools, oil heating devices, and refrig- 
erators, Address inquiries and re- 
quests for lists of approved equipment 
to the Popular Science Institute, 250 
Fourth Ave., New York, N. Y. 
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Tests of this grainless wood 
show remarkable results 
in wide range of industries! 


Enthusiastic letters of praise coming in every day. Many 
report new and unique uses. Send for large free sample 
and find out what Masonite Presdwood will do for you. 


Two years we waited to tell the 
story of Masonite Presdwood — 
and two days after our first an- 
nouncement inquiries began pour- 
ing in from every section of the 
country. Requests for samples al- 
ready Tun up into the thousan 
And in the meantime, this grain- 
Tess all-wood board has been sub- 
jected to hundreds of tests by lead- 
ing manufacturers in all sorts of industries. 


‘These tests prove conclusively that Masonite Presd- 
wood won't crack, check, split or splinter; that it pos- 
sesses remarkable workability and uniform strength; 
that it is very dense and tough, highly resistive to 
moisture, and takes any finish beautifully. Presdwood 
tleo has'a vary amooth attractive surface oa the face 
side, and requires no paint for protection. 

The Story of Fido 

Down in Gulfport, Mississippi, Presdwood was re- 
cently used in building a speed boat called “Fido”. 
‘Thanks to this grainless wood, the boat when com- 
pleted weighed only sixty-two pounds, although it is 
eight feet long and has a forty-eight inch beam. 

Knowing that Fido could do better than thirty-one 
miles an hour over a straightway course, its owner 
decided to enter it in the Class B Outboard Race in 
the Gulf Hills Regatta—and Fido won the race! 


Better bread boxes 


A certain Wisconsin manufacturer, whose name will 
be given in request, has made some very severe tests 
ith Masonite Presdwood for bread boxes, and reports 
better for this purpose than any other 
ever tried, 


FoR STORE FIXTURES 


kes. "The boxes to be tested are put 
inside of this machine, each box being hurled from one 


Mile: Lear, Miaiaipph 


PRESDWOOD 


Masonite tian: 


side to another and from one baflle im 
plate to another so that it does not Ul IC] i 
‘catch the impact in the same place al 
twice in succession. f 

A box made of the regular con- OU 
ventional material failed under a 
total of 871 drops. ‘The box made 
of Masonite Presdwood did not 
fail until it had withstood a total 
of 1942 drops! cS 


In a recent letter, Mr. Leo. A. Margola of the Chi- 
cago Art Institute writes: “I have been using Presd- 
wood for remounting valuable canvas paintings and 
for backing and protecting ancient and modern works 
of art. Before adopting this material, many severe 
tests proved it to be a safe, durable material, which 
resists the action of moisture, heat and cold without 
twisting, wrinkling or warping and with minimum 
contraction and expansion,” 

Several rallroads are now using Presdwood as pan 
ling in their new Pullman Cars. It is also in wide 
demand for outdoor and indoor signs, store fixtures, 
starch trays for candy factories, clothes hampers, radi 
boxes, cupboards, doll furniture, packing ca 


FOR PANELING 


now being tested for use hy manufacturers of electric 

pment, organs, airplanes, clocks, tools, bowling 
alleys, chemicals, farm wagons, trucks, automobiles, 
iceless refrigerators and church furniture! 

Masonite Presdwood may be exactly the material 
you are looking for. Write for large, free sample. It 
will be sent promptly on request without placing you 
under any obligation, 


MASONITE CORPORATION 
Soles Ofices: Dept. 1278, 111 W. Washington St, 
Chicago, Minis 
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Sis WF ce 


10 


TAK 


How Many Are a Few? 
T THOUGHT you had enough judgment 


not to let the present aviation eraze run 
away with you. It appears I was mis 

Encouraging young people to 
make careers of flying, as you do in “Breaking 


into Aviation,” is bout to cause much harm, 
ven though you war, that fying fers no 
‘On the cover you sa 


aay gon fortune 


ving the impression that there's a future 
‘The truth is, 


Ki 
the mame for anon anybo, 
though, that only except 
xtttionally built. for 
Succeed 


isi Finrs Flyers 


“JUST ane to et you know 


hhow "much recite 
go abrin's ake tee yoang 
le of America air 


eon 

Misu “T tan pe. that 

the coming eld will be 

vation, and Texpect to 

ietinte heme 

ies "Tam doing AM 

ail Ptam now to educate 

fnysalf long tis Tine by bailing and fying 

tolelaiplanes.” Ihave profited atch in the 

ins year by the’ airplabe model articles in 

Rta sepa Strain ely 

desjel and built « eabintype monoplane 

Sire wing. spread of lecaat wakes T 

Talong to tro toe airplane chiby and am 

rel of on her the ol ork 
ticle, “Yeung America 

Finda its Wings’ in your May tr, was Ue 

frst arthie 150 eve? red about modal air 


rachute from & todel siplane, 1 
ic aie bok aa 


Radio Editor: Can You Fix? 


““FLAYING batt the cote st from 
blueprint, my only” objection to it ig 
that I don't get to bed as early as T should’ 
AC. TM. Gem, Idaho. 
"i have just bul the wave trap deseribe 
‘in your Apel inue, and find 
it works better than anything 


») Thave been able to make of 
) by. ive eos to to high 
ii powered broadcasting sta 
Hons, and never had been 


ible to cut them out before. 
Tam auite a bookworm, but there no book 
that can come up to Porcuae Sermscr 
Mosritr,’"Ht C8, Oakland. Calf 
“"Treceived the blneprint and built the four- 
tube set and have sure eam get 
stations by the doven, and all come in fine 
Oe of a nego id she ied it as wll as 
her $140 receiver. + Croswell, Mich, 


s 


Yes, You're Right 

A FRIEND and T engaged in an argument. 
‘He said it was the weight of the car that 
keeps mod cat on the tack. Bot Isai 
ts he fangs to be found om the inner ses 
‘of all railroad car wheels. Projecting below 
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S. 


the running surfaces of the wheels, they keep 
‘car from slipping sideways. I notice that 
‘when a train’ goes around a curve there is 
leaps shrieking nine caused bythe pall 

inges on the wheels on the side toward 
vrai Ue kore lsbelag ede And I craters 
that the flange was invented about 1812 for 
rmule-drawn cars in coal tines. Am I correct 


Sd Topeka, Kas 


Fool and Hero, Both 
HEN A. L. M,, in his letter, objects to 


America? His. ver iectardonm, ” 
New Work amd changed history. San 


tated. 
Byrd is 
You Can’t Fool a Puzzler! 


<PIVE of we ponaers met 
Fite 


Longue. ‘The illstention, was good: T could 

recogiize everyone in it. The magazine T find 

very interesting and attractive. —A. HH. 
—preudonym Atlas" —Baltimore, Md. 


Page Sir Jagadis 
<TPRERE is pro 

«Fie Tinting Pont ok 

2E ete! Ss 

Sepetanwie. te dope 

¢ Tikes the Hind talus, 

sted eer Apel oe 

ZF Seo nn cic pote 

she plain the ee 

f plats by pultions fn the electric crvent 


Sen he eitpt tha poe ito say eat 

sre pa live water, mak, win, 
prantirtael pra luis more, eat 
the electri afe bath carlo, or patina 
Tre tnied iE. PT, New York City. 


How About Prohibition? 


“ext to J. E.N., who complains 
that ‘with all his wide knowledge he 
‘can't interest anybouy with his talk, that he 
‘has made at least three fatal errors’ He has 
ied bridge. He 
neglected ‘are really the 
aly three felds of brilliant conversation. 
Te eae tales I hoow is a salesman 
‘who thinks that Dr. Eliot wrote 
{ind that logarithms are prehistoric womsters. 
“Slide rules and fossils! J. E. N., youre 
hopeless "—P. A, Philadelphia, P 


The Same Little Book 
SFJAVE there been 


July, 1928 


od 

That Would Be the Limit 
©] MUST say that you have taken « back- 
wand step in introducing fiction. I felt 


real whe you senued our bet 
Tee was prea of sus megs, bo ao 


ine gee eerie itn Sask, Cane 
zoe 

Tico ema 
ee nea 
Saeed aaa 
es 

i i pe of 

Su Poet's College, Muenster, Sask, 


Can the Earth Explode? 
“RICHARD ALDEN. SWALLOW'S arti 
Ue How the Word Wil Eds 

no aliagethr agree with fact, a ny opinion 
T Velev ear 

hever explode from within, 
ts Tong exit ia in constant 


‘motion. The atinos 
Dressure is wuficient from 
Yrithout to hold any pro 


Chewing as They Choose 
“SBE pave an note tat 4 


explore bas gone on a 
sat thet to fo thet sheps ‘On te 
Had, Uhre iJ Cf Tele say nit 
letter which you printed inthe May’ ave hat 
he has Hived on’ vegetarian let for man 
‘ears an i in perert health. My old grand 
inher eats (and drinks) what be choosen, uo 
{eininey. So there you are "What Doctors 
Don't Rrow about Diet” ha caused more talk 
sep ge i any ati you have pate 
ited". HC, Cheng, i 


Why Argue with a Woman? 


“Troe dae ee ie 

fat women drivers. As a woman 
die forte en siete under all 
kinds of conditions, Tis ater 


head ot 
ieoged. "D. AP a"cone 
tines to Tve in the dank 

‘en swomen were 


NN the lav of en. "Ta 
walling to, rk com 
itive intel 

im any 
le tes. 


“Tn muy years of driving T have 
several accents and read ef many more: und 
ten have been involved in all of them. 
Statistics in Mawarhusetts prove that women 
“rivers have fewer acidents than ne 

"DL. AL tls of the woman driver, with 
{rot wheels othe trac, a a engine come 
ing, “ishing Tor compact’ He makes an 
‘Sample of an exception. How about the man 
‘tho reaches fora fase and crashes into another 
ar?(Mirs) F. D.C B, Springfield, Mas 


Don't forget io make your laters direct and to 
the point. For obvious reasons wee conn publish 
laters of more than to hundred words, 


~So that you will get 
more mileage from your tires 
[ge ee ee 


ve and fifteen thousand ind more from our tires. 
vanufactuting 


ceres in curing isp 
team Engineering Department of one 0 


Testruments and several thousand Teer Indut- 
1d Time Recorders we are saving more than $10,000 a Yat” 


or better yet would you i 
‘application of eee to yo 


Tycos Temperature ane 


INDICATING - RECORDING ~ CONTROLLING 
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Invisible Vallue—is an intangible quali- have brought immediate success. It offers a com- 
ty of the Grebe Synchrophase A.C Six. It is an plete demonstration of the difference between a 
inbuilt quality that cannot be copied. It is the radio, built just to mect price conditions, and 
basis upon which for nineteen years all Grebe one whose quality must be upheld to maintain 
radios have been made and sold. a reputation. 


The Grebe standards of craftsmanship Also Grebe Synchrophase Seven; Grebe 


and materials, the real secret of this invisi- ‘Synchrophase Five; Grebe Natural Speaker; 
ble value, never have been more clearly Grebe No. 1750 Speaker. 


typified than in the Grebe Synchrophase Hear the Grebe Synchrophase A-C Six 
A.C Six. Its remarkable selectivity, fidelity today, or send for Booklet P, which fully 
of tone and distinctive Grebe innovations explains this new receiver. 

RcHROrtA 2 


AC Six 
RADIO 


A. H. Grebe © Company, Inc, 109 West 57th Street, New York City 
Factory: Richmond Hill, N. Y. Western Branch: 443 So. San Pedro Street, Los Angeles, California 
Makers of quality radio since 1909 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STARDARDS. See page &. 
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Super-Rays Reveal 


Secret of Creation 


STOCKY, white- 
haired man spoke from 
the platform of the 


‘other night, Row upon row of 
the nation's most distinguished 
ists burst 


‘a Nobel prize 
nd of 
He was 


rays” which pour upon the 
earth from 
E 


in 1085, 
heen working fe 
learn what they 
whence they come. ‘They are 
the most powerful known; 
more penetrating than X-rays 
or radium. Once harnessed, 
they may ‘mean more to the 
world than any of the other 
wonderful forms of radiation, 
visible and invisible, which 
today are applied to countless 
uses. What is their seeret? 

the sientists, Doctor 
“These rays are the invisible 


‘To 
art 


direct, indisputable « 
that beyond the tars, perhaps 
even on earth, too, four of the 
universal simple" substances 


FAMOUS Adventurer in 
Science Tells How He 
Found Streams of Energy 

a Thousand Times More Power- 
ful Than X-Rays, Coming from 
Beyond the Stars—What He 
Learned of Their Meaning 


By ALDEN P. ARMAGNAC 


are daily being, born from 
h nd helium gas, 


nome! 
formed universes i 


‘simplest. sub- 
stances of all; two gases 


transmutation, or changesof the 
elements, is nothing less than 
astounding. Never before 
have simple elements been 
known to change into higher 
ones. Dr. Millikan’s disco 
would have been not one whit 
‘more astonishing if he had seen 
silver turning into gold! 

But to the layman greatest 
interest is found in specula- 
tions as to the value of these 
rays of his to the world. When 
X-rays, radium rays, ultra 
violet rays, and radio waves 
first were discovered, they 
were considered playthings of 
scientists. Today they have 
revolutionized the daily life 
of men, Just so, these new 


“4 


‘out the innumerable applications of 
ultra-violet rays, X-rays, radium rays in 
giving us health, profit, conveniences 
and pleasure. ‘Then Jet your imagination 
wander on the possibilities that may 
result from this one discovery of cosmic 
rays—the rays of creation itself! 

Powerful? They ean go through a wall 
of lead twenty feet thick like light through 
‘window glass. battleship's armor plate 
is like a sieve to them. ‘They are every- 
where. As you rad they are entering 
your own body, as they enter mine as T 
\write—beating down on all the world with 
‘one tenth the force of the entire heat and 
Tight the world receives from sun and stars. 

‘On mountain summits they are three 
times stronger than at sea level. Yet they 
fare among the most elusive thinys known 
to man, Lt would take a bill ore 
of their waves to equal in distance the 
thickness of acigarette paper. 

‘They resemble X-rays, but 
are a thousand times more 
penetrating. 

From the lips of Dr, Mil- 
Jikan in Washington, [ heard 
the thrilling story of his dis- 
covery. I found him a vital, 
‘dynamic man of sixty, whose 
handshake crushed my fin 
‘ers and whose simple word: 
carried the assurance of at- 
thority. That story was one 
of years of fruitless, experi- 
ment, bitter disappointment, 
physical hardship, and final 
triumph. He told of strug- 
sles up rugged mountains on 
two continents to find and 
measure the elusive rays— 
then of a flash of inspiration 
only a few weeks ago that 
proved the rays the actual 
Messengers of creation, 

‘Born in Morrison, TIL. the son of 
ister, he had studied at Oberin U 

ion for his Ph.D, at 
University. Prof. Michael 1. 
in advised hin to study in Ger- 
ind on his return from the uni- 
‘of Berlin and Gottingen he taught 
physies at Oberlin and at the University 
of Chicago, before becoming director of 
the Norman Bridge Laboratory of the 
California Institute of Technology. 

‘Then he startled the world by pulling 
loose from the rest of matter for inspec- 
on the inconeeivably small electron— 
the first time it had ever been isolated. 
For this he received the Nobel prize in 
physies for 1928—and an electric shock 


that nearly cost From the ap- 
paratus used in th hhe took an ace 
dental jolt of 5,000 volts, “Tt should have 


Killed ine,” Dr. Millikan said as he ex- 
sears on his thumbs, 


‘Tt was in 1910 that Millikan, then pro- 
fessor of physics at the University of 
Chicago, read that a German, Dr. A. 
Gockel, several thousand feet up in a bal- 
beg had found — a r4 roe 

i ait—very short,  rapidly-vibrating 
rays like those of radium or X-rays, for 
those alone could affect his electroscope, 
or detecting instrument. 

Where could they. come from? Scien- 
ists knew many kinds of rays, visible 
and invisible, ranging in a series, each 
having a different wave length. At one 
extreme were rays of the longest wave 
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length, which give us radio. At the other, 


a bathtub differs from an ocean's 
surge. In between were heat rays, visible 
light rays, X-rays, radium rays, and so 
on, But these new rays apparently were 
shorter and therefore more penetrating 
even than those of radium. Millikan 
knew that radium rays. plentifal at the 
earth's surface, couldn't penetrate that 
high." Could there be other ray ik 
radium’s, piercing down from above! 
fascinating possibility! 

If the rays came from outside, Millikan 
reasoned, they should be hundreds of 
times stronger at the top of the earth's 


air than at the bottom. He resolved to 
send a sounding balloon with instruments 
to record them clear to the top of the 
a re. 

‘The war intervened, but in 1922 Milli- 
kan and his assistant, Dr. I. S, Bowen, 
sent up from Kelly Fiying Field, at San 
Antonio, Texas, a set of small balloons 


‘with diminutive electroscopes. 
Helpful Texans found and returned 
three balloons. One had gone ten miles 


ninety-two percent of the way to 
top ofthe ai. F 

fou can imagine our surprise—ani 
smcpeteeat” Mise ld) “von 
u roscope showed only a meager 
record of rays, at the top of the air, 
scarcely more than far below. Certainly 
they were not hundreds of times stronger 
at the top. It proved we were completely 
‘on the wrong track!” 

In order words, the cosmic rays, if they 
existed, must be so penetrating that only 
slight variation in their intensity could 
be detected even after passing all the way 
through the earth’s thick blanket of 

How. then, could they be recorded? 
How could he measure them or discover 
their nature? ‘There was just one way, 


wall so thick that it would stop radium 
rays, the most penetrating known; then 
to find whether there existed any’ more 
powerful rays which could go. through 
that wall. If traces of such rays were 
found, then he would build the wal sill 
thicker, until it would stop the cosmic 


uly, 1928 


rays, too, That would give a measure- 
ment of their power. 

‘So Dr, Millikan and Dr. Russell Otis, 
an assistant, went to the top of 14,000. 
foot Pike's Peak, and there laboriously 
coustructed a lead wall. They thought 
they found signs of the cosmic rays, but 
hey could not be mare. Por, as thay sub- 
sequently learned, the rays were s0 pene- 
trating that their wall could not. trap 
them no matter how thick they built it! 
Te was like trying to eatch a slippery min- 
now with a wide-mesh shark net. The ex- 
periment was a failure. 
work apparently wasted, 


‘Two years of 


okies” said Milan, “wo saw what 
fools we had been to carry building ma- 
terials up that mountai 


Why build 


easily ax you ean hide 

sereen, and the water of the 
lake will serve as the equiva 
ent of many feet, of lead, 
‘The next thing to do was to 
fo at it sensibly. We would 
climb to the top of 15,000-foot 
‘Mount Whitney, in southern 


nited 
States —and there, under its 
brow, would wink our electo- 
scopes in the pure, snow-fea 
waters of Muir Lace. 

With Dr. Cameron and a 
‘couple of students, Millikan 
toiled up Mount Whitney in 
August, 1026, and found the 
secret of the stars, 

‘Two thousand feet from 
the top, they had to shoulder 
the boats, umber to build 
rafts, and instruments their 
mules had carried. 

Anxiously they sank their 

‘A cry of triumph echoed 
through the frosty air. ‘There were cos- 
mic rays—rays that pierced the water for 
fifty feet, downward, and then stopped! 

hhad gone through water equiva- 

lent to six feet of lead. "Where did they 
‘come from? ‘The stars 

Perhaps not. Perhaps, as some critics 


hastened to stiggest, the air was full of 
radioactive dust of extraordinary radiat- 
ing power, In an ingenious way Millikan 


silenced them. At Arrowhead Lake, 300 
tiles to the south, he repeated his tests, 
If the rays came from beyond the earth, 
they would now have to pierce, first, « 
layer of atmosphere equivalent to. six 
imaginary fet of extra water—for Ar- 
rowhead Lake is 6,700 feet lower in alti- 
tude than Muir Lake. Hence, if the rays 
really came from the heavens—electro- 
scopes a foot deep in Arrowhead Lake 
should give exactly the same readings ax 
‘one plus six, that is, seven feet, in Muir 
Take, If they came merely from the air, 
the altitude would make no difference. 

“That was the pretti " 
done thus far.” Dr. Mill 
Arrowhead Lake we found exactly: 
difference in readings, taken all the way 
from the surface down!” That settled it. 
‘They were dealing with cosmic rays— 
rays from beyond the earth, 

From then on, the story moves to a 
swift climax. ‘To find the source of the 
sensational new rays, Dr. Millikan and 
Dr. Cameron went to Bolivia and on a 
mountain detected cosmic rays by day 


July, 1928 


‘and by night; that ruled out # 
their source, With the Milky Way over- 
hhead and without it, too, the rays were the 
same. Apparently they came from every 

dirgetion of the heavens equally strong 
iy possibility other than that his rays 
Millikan answered with one 


spent the whole winter improving his 
technique, preparing to measure the rays 
with greater precision, Now he had new 
cleetroscopes ten times more sensitive. 
Last summer he and Cameron went to 


two California Inkes—Gem and Arrow- 
hhead—and detected rays asfarastwobun- 
dred feet beneath the surface. They could 
haye penetrated eighteen feet of lead. 
Several slightly” different rays) they 
4, by measuring their penetra- 
tion, were able for the first time to give 
them their correct place in our list of 
known rays. ‘They proved to be a hun- 


dred times shorter than the rays pro- 
duced by the most powerful changes 
within atoms heretofore known—radium 


covered, 
‘The scientific world demanded 
to know where these rays came 
from-—how they were born. Ml- 
Hikan didn’t know 
‘One Saturday night only 
weeks ago, when he was. going 
over his fizures with Dr, Catn- 
ron, at inspiration flashed across 
iis mind, "Only one thing could 
produce rays of such power—the 
Semple, nly change ofa ee 
iment, such as hydrogen. or per- 
haps its neighbor Into 
more complex elements Tike silie 
con and ron, That wou ap 
pen. in a fas of cele 
{That would loose rays, and through 
a formula that Einstein first 
‘worked out they could caleulate 
the power of such rays. 
‘Peverishly ‘the two. men_ set 
shout computing the strength, of 
ray that n changing 
into helium would loose. “Pence 


few 


Beyond the Boundary 
41 In the center of an 7-04 
sere pasture, bug. cravl 
the ulp of blade of grams and 
round, ‘Then he calla to 
‘mate below! 
{. “From up here T can sce 
the ends of the universe! Tt 
tends just ten grase blades 
cach direction. 
{That ts as far as he can 
dee. But beyond hie sight are 
Stretching blades ‘billions in 
number. 
1 Similarly, onour little blade 
2 gran the cathe we, Peer 


4 But here is pala 
Det rs Ban edcntae 
feces 
fol ed an idea through an 
loved er hone 
Somat hag hep 
Sea eee 
dy srmreetines ona ene 
sumer oat 
sm oeeg lgeeh 


MILLIKAN 
| cosine RAYS: 


trating power, .2,” they found, Millikan 
‘compared it with'a cosmic ray they had 
actually observed. “Penetrating power” 
—or“absorption coefficient,” as Millikan 
armed 7." Undue the pon 

wing for slight experimental errors 
Just as closely did other cosmic rays 
that Millikan had observed compare 
with the birth of other elements. 

“Now it all seems so confoundedly 

le,” Dr, Millikan, said, “I cannot 
nw we failed to realize before that the 
elements were really changing and caus- 
ing these cosmic rays we had pursued 
over two continents! 

On one point I was still not clear, 
Whence came the rays in these transfor: 
mations? Dr. Millikan explained, simply, 
how they were the leftovers, the waste, 
‘of the process. “Suppose hydrogen turns 
into helium. “A helium atom is almost 
four times as heavy as one of hydro- 
gen. It takes four hydrogen atoms to 
make one of helium, 
Yerbial apple of our gra hool day’ 
there's a fraction of a hydrogen atom 
let over, What becomes of FT {urna 

into energy, Dr. Millikan ' says. 
dnd ‘that. energy, reaching’ th 
arth in the form of radiation, 
is the cosmic ray. 

‘This happens, probably, in the 
nebulous worlds of the heavens; 
but it may happen on earth, too, 
Dr. Millikan conjectures. 
intereting tha ium 
in wells along with natu 
that might conceivably “have 
evolved from it. 

“There is no force of the lab- 
oratory gigantic enough to dupl- 
ate this process of crea 
Millikan said, “but. it is 


may treat, pati 
rays, and it is not unlikely that 
everyone on éarth is influenced by 
them to some extent.”” 

Who can predict what the fue 
ture world, knowing at least how 
to control and admit cosmic rays 
at will, will learn todo with 
them? 


The Man Who Said “Go!” 


Reveals How Pilots 
Risked Their All 
on His Ability 
to Forecast 
Atlantic 
Weather 


By JAMES H. KIMBALL 


Associate Meteorologist, U.S. Weather 
Bureau, New York Cily 


rils and hardships encoun- 

bby the crew of the Bremen 

fn thee successful fight from Tre- 

land to America have not dulled 

the desire of other European airmen to 

make the attempt. As I write, more 

than a dozen of them, with one eye on the 

‘weather, are restlessly waiting to hop off 

Far out over the Atlantic buffeting 
storms, freezing clouds, and blanketing 
fogs also wait. Unless these are located 


POPULAR SCIENCE MONTHLY 


July, 1928 


Telling Ocean Flyers when to 10 Hop 


ending the meteorogragh atop a skyscraper that helps provide the data for weather forecast fr ocean 
fyers Fhe machine constantly fecorde barometric prewar, wind rai, an ther details of meteorsogical in 
‘portance tothe weather mam,” Attheleft isthe anemoenetr or wind thee which measures the speedo the wind 


Cobperation between meteorological 
ations Toate in the United Stato and 

i the reports of ships in 
a clmsoer bane woudl ge theta. 


and charted, the brave airmen aust 
“fly blind” into whatever unknown 
dangers beset their paths, An accurate 
knowledge of these destructive forces 
may spell the difference between suc- 
‘cess and disaster. 

‘In the memorable flying season of 
Lindbergh Byrd, and Chamberin a 

ir ago, I was the “official dispatch- 
Ero" We know the weather, We had 
plotted the storms and charted the 


UR ancestors flattened them= 
‘selves on the limbs of trees 
and watehed the woolly mam- 
moth and the saber-toothed tiger | 

pass below. trembled as 
watched. “But they also 
‘studied the 


ing and 
stadying another of man's an- 
lent enemies. This is the weat 

er—the blizzard. whirlwind, storm. 
at sea. Mr. Kimball tells here 
hhow we have advanced in under- 
standing its whims and habits. 


to-west flyers similar information, and re- 
move one of the last elements of chance 
from trans-Atlantic flying. 

‘As planes are made today, they must 
have exactly right weather to fly’ the 
Aulantic. Before we give the word to go, 
‘we demand two conditions: 

First—a wind from the west, to help get 
the heavily loaded ship off the ground, and 
{to push it along once it is tn the ai 

Second—reasonably setled weather 
cover the ocean, and the absence of 
destructive sorms. 

‘The of today structurally 
may be able to fight their way through 
‘minor storms, but they cannot, carry 
enough gasoline to drive them through 
adverse winds over 3,000 miles of ocean. 


‘The Europeans’ east-to-west flight this 
recalled to me the hectic days when 
or araioed to mala the wo 
to-eant fight, ‘Their eagerness perv 
the ordinary calm of the Weather Bureau 
office atop a skyscraper overlooking: the 
Battery in New York Cit 
or weeks we have stuated the storms, 
Ships at sea and meteorological stations 
on land are reporting to us by wire and 
radio. twice daly—barometric presnire, 
movements of winds, temperatures. of 
land and water, type and action of the 
clouds, On our maps and charts we plot 
the mancuyers of the storms and the shift= 
ing directions of the winds. 


FOW comes a day when they are le 

it the path the flyers must take. 
‘The winds are veering to the east. Planes 
and pilots wait the word. And the word is 
near. Eleventh hour reports from ships at 
sea. Again we scan the charts. -'To- 


morrow! A phone cll direct tothe fying 


Columbia for days when Major Davidson 
the flying operations officer ut Mitchel 
Field, walled into our office a 

A young fellow named Lindbergh has 
just arrived from out West. He has no 


organization or equipment, but he says 


‘That was the first we had heard of 
Lindbergh. We sent him copies of the 
maps and charts, He got, the first just 
four days before he actually took off. 
shall never forget that day! 

‘As we plotted the charts the morning 
before our hopes were rising. Back in- 
land we saw barometer readings of 29.60 
and a storm area over Ohio, Pennsylvania, 

id West Virginia. ‘There was an area of 
high” over Ontario, between Lake 
Superior and Hudson Bay. ‘There the 
barometer read 30,10 and generally fair 
weather prevailed. 


POPULAR SCIENCE MONTHLY 


Themen a 


From the Italian steamship Conte Bia 
amano in latitude 63.70, longitude 41.50 
not’ far off the coast—eame an en- 
couraging report. Air temnerature, (2; 
barometer, 29.78; wind. northeast. Ships 
farther out were reporting. ‘The Malti, at 
Intitude 44.10, longitude 43.70, radioed & 
re of Gb, barometer of 30.33, 
y Rood. wind northwest. The 
Anocosce, Minnensa, and Ster! Exporter, 
hhetween the Zaltic and European ports, 
sent favorable observations 
The meteorological station at Cape 
Race, ‘Newfoundland, reported a tem 
perature of 42 degrees, barometer of 
3002, and a six-mile north wind, We 
plotted a storm area extending over the 
Axores, with a barometric reading of 
£29.98 and an area of “high,” good weather 
extending from longitude 24.00 to longi- 
tuude 10, and fro es 49.10 to 56.00, 
That 
came from sea. 
the east—it would be at his back! ‘There 
‘were no storms over the Great Circle 
course. ‘There would be clouds and some 
fog. but he could get through. A storm 
ye charted to the north of Newfound 


Jnnd, But it wouldn't bother him if be 
GOT Lindbergh Jephone at 
the field. “You the morn- 


ing!” His ‘voice, happy and confident, 
came back, "That sounds good to me. 
Tinvon my way!” 

"As we had expected, the storm over 
Newfoundland ave him a heavy local 
rain, but he got through and the rest was 
comparatively clear sailing. He had a 13- 
‘nile wind on bis tail throughout the whole 
course. ‘That's what he wanted. 

But back of our “Go” signal was an 
ocean-wide system for the collection of 
Accurate data on winds and storms. There 
Could be no guesswork when brave men 
‘were gambling with their lives. 

“The conditions T have described as 
‘essential for the Atlantic flver—a helping 
wind at his hack and the absence of 
Storms on his course—come only with an 
area of high barometer to the south of his 
course, and an area of low to the north. 
We forecast those conditions from twelve 
to twenty-four hours in advance to give 
the flyers time to make ready. ‘The final 


Meteorotogat Kimball sent Lindbergh indicating probable favorable weather 
Jing hetore the fiver took of for Pars, The Colonel Inter returned the chart tothe sate 
itr hed noted om tthe actual weather conditions encountered the Various points 


Taps ia the mile ot "he 
in the i ‘i 
night—was withheld until 
the eleventh hour of checking 
the latest. 

‘Mer Lit 


because Commander 
Byrd insisted upon waiting 
for favorable weather. Lindy 
had taken a chance, the 

lic argued, so why shouldn't 


imander's eagerness to be off 
at the first possible chance, 
but the day before his de- 


INSP 
ae 


EE 


a 


brother Tom and told 
“Comercio ce 
Acosta and Noville and Balchen out of 


‘The wind was twenty-five miles an 
hour at Byrd's back the greater part of 
Id have 

for they invariably are 
associated with favoring westerl wind 


ids for 
‘ighteen hours, and he eame out of them 
precisely where he had expected. 
speamint thm anions dave and weeks 
ting the courses of the brave flyers, 
Tame to know them well. I rejoiced in 
ir triumphs and grieved when disaster 
befell them. cannot forget that last 
meeting with Hill and Bertaud, of the il- 


Ler | 


‘Colone Lindbergh's chart of his New York to Pars fight, showing how closely the conditions he met 
[Reved with the Weather Dureeu expectations, boned dats from westher stations and ships at ea 


parture the weather scemed impossible. 
‘A steamship off the Newfoundland coast 
hhad reported a low and falling barometer 
—mont unfavorable: but two land stations 
fon ither side of it reported conditions 
were right for Byrd to hop off! Clearly 
fan error had been made b 

hut we could not tell, 

that error existed. 

‘That night later reports began coming 
in from the ships at sea, We checked our 
charts again and again and it was almost 
midnight when I discovered the error. 
‘The ship that had reported low barometer 
was wrong by unanimous reports from 
ther vessels in that locality.. The next 
‘day would dawn right for Byrd! 

‘At the house where he was staying. 
near the flying field, the Commander had 
one to bed. believing departure within 
another twenty-four hours out of the 


Sed Ot tere whi mt ont Ie Ror, 


Gad eramapen io he Wee oso 
while Hill traced on the globe the path 
that led to the grave. 

We started (ld Glory when the follow- 
ing winds were favorable. ‘The only 
storm center was well to the north of her 


Nor can I forget that brave woman, 
Mrs. Frances Grayson, who flew to her 
death in the Dawe. We had ceased our 
‘service for transoceanic aviation on 
October 10 as the end of the Atlantic 
flying season; but. Mrs. Grayson was de- 


her, ‘The 
‘winter storms over her course, I told her, 
made her plan almost suicide. Day after 
day I showed her the weather charts for 
years back, to (Continued on page 130) 
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“HUNKY” 


But he was Hunky on the pay roll and Hunky to the 
crew of the Consolidated's Number Four dredger. "For 
that matter, names don't mean a great deal down there 

in the Choco. 

It's a wild, God-forsaken country, that section of Colombia. 
A country in which a man’s worth is measured in terms of iron 
mayo and forte so, thie Hanky ba s 

je was a huge young fellow, this Hunky, built along 
eneral ins of mora hick trunk of bony, hort ean 
fon low forchead. and a sloping brow. A likable fellow. 
you'd say, with his genial smile and his laughing eyes, but about 
fas hard a customer as you'd ever want to look at. 

Sentiment? You'd expect to find more sentiment in an Andean 
condor. And yet Hunky was in truth a sentimentalist. 

‘Hee was in love. No, not with a woman. He was in love with 
as homely a heap of wood and stel asthe ingenuity of man ever 
assembled. A platinum dredger. 

Picture her, if vou can, A big, lumbering, weather-beaten 
scow poking her slimy nose into a mud bank. A rusty bucket- 
line rumbling and growling as it ate its way to bedrock. A how 
gantry and a stern gantry rearing grotesquely above the homely 
superstructure. A tailing stacker sticking out at the stern. drib~ 
bling its stream of gravel and rock. Mud and oil and dirt, and 
an eternal roar and clank of machinery. 


Ts called him “Hunky.” Just why, T never knew. 


By 
WHITMAN CHAMBERS 


Illustrated by 0. F. Schmidt 


ROM South American Jungles 
Comes ‘This Remarkable ‘ale 
of Men Who Risk Lives in Raging 
Flood for Rare Platinum Grains 


‘To the rest of the crew she was a big unwieldy dredger 
with bit of breaking down at Inopportane momenta, 8 
‘of machinery for brit ‘surface 
Sedyppking ont ts plctioes ontiol © and Uy tated ber 
ondlly, for she wore their nerves ragged in ther efforts to 
keep her running. 


BUT Hanky loved her, Ta this big fellow, Number Pour 
hhad a heart and a soul, ‘To have seen him sitting on the 
river bank during his off hours, watching her slow-moving 
tHe, et atthe. pga. aak one SE: Pave 
thought she belonged to him. 
But she didn’t. Hunky. was o 


‘he had come from, how he had drifted down into 
that fever-ridden section of South America, no one seemed to 
know. But he had hired on as bankman. and this in a country 
wher no sell-sespecting white man would stoop to such labor, 


and had worked alongside the natives for months without 
protest. 
[At every opportunity, he liked to prowl around the big boat, 


hey 


He'd sand for hours wat ‘arizaly.” the big revolving 
sereen into which the diet is dumped by the bucket-line, and 
which separates the fine, platinum-bearing gravel from the 
coarser stu. 

‘He'd watch with loving eyes the long stacker belt as it carried 
its burden of tings out to the stacker and dumped iat the 
stern of the boat. He was always under foot, staring, fascinated, 
at this and that piece of machinery. 


‘winchmen, finding him in the way, would kick him off 
the boat a dozen times a day. He never protested. He merely 
showed his white teeth in a broad grin and weot ashore, only to 
sneak back again at the first opportu 
‘One of the winchmen, I think it was ‘Tim O'Leary, discovered 
one day that Hunky was a strong swimmer. After that, when 
Hunky was thrown off the boat, he did not go ashore in a scow 
ora dugout. He swam. And possibly half an hour later he would 
bbe seen riding to the topside on the bucket-ine. 
Tt was the superintendent, Lancaster, who found him, one day, 
working over the main pump with an oily rag. Hunky’ was 


Hunky ly there anping for breath hi 


1 out of a 


ked, swallowed, twisted the oily rag with 
I=T ain't doin’ nothin’, Mr. Lancaster,” he 


Doatty you know that a bankman’s place is on the bank?” 


orp 


PT rusty. 
1 


what the devil are you doing aboard the boat? 
—I—T'm off shift, sir. This here pump was gettin’ « 
Tas polishin’ it up a bit.” 
polish it wp 
-no, sit. I—T just thought it wouldn't do no hut.” 
‘Know anything about these boats, Hunky?" 
“Tiknow all about ‘em, 


Hiunky’s huge barrel chest expanded, 
“phink you could hold down a job as oiler? 
Hunky staggered a ittle 


8 tie-rod for support. 
‘ould not find words. 
Lancaster demanded, 


“Could you 
hold down the job? 
Hunky swallowed again, audibly. *“Y-y-yessir.” 
‘All right. Allison is changing over to Number Two tomor- 
row, Go to work on the morning shift with Tim O'Leary 

‘That was how Hunky graduated from bankman to oiler. 
‘And he was as good an oiler as ever worked on a dredger. Keep- 
ing the moving parts of the big boat bathed in lubricant was only 
‘small portion of his labors. He polished. painted, and scrubbed. 
He cursed the oilers on the other shifts for their untidiness. He 
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ct mascies trembling with exhaustion. One hand moved febly toward his neck. “Fuse!” he muttered 


fought with the 
He worked the 

His was a tru he went to work ax 
oiler, Number Four looked like a new boat, instead of the ten- 
year-old scow that she was. 

‘And three months later Number Four handled 140,000 cubie 
yards of dirt in a thirty-day period, a new record. And Hunky 
‘was probably more proud of it than the superintendent, No 
cone seemed to understand how it had been done. Possibly it 
hhad been sheer luck. And possibly Hunky had set an example 
that had inspired the whole crew to greater efficieney 

The rainy season came around. At least, they call it the rainy 
season, though in country where there is some two hundred 
inches of rain a year, one season seems almost ax rainy as an 
‘The San Juan, where Number Four was working, w 
usual rampages. Muddy, swollen with 
twelve of fourteen feet in 


hman to keep the 


Lives at stake. 
dollars worth of dredger in the ba 
‘game that called for nerve, and judgment, and iron cot 
stitutions—and loyalty. And Hunky had them all, 


UNKY and Tim O'Leai 
particular night. It 
eating down in sheets. 
Se meee te em 
was singing an ominous song. 
Noncber Pour wat faa bed place ena ter of the river across 
from the camp. Ordinarily a platinum dredger has a pond o 
‘own, where it is comparatively safe from the vagaries of the 


y had the graveyard shift on this 
s storming wildly. ‘The rain was 
The wind was roaring through the 

‘The river, black with tropic mud, 
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main stream, On this night. however. the big boat had worked 
‘out dangerously near the main channel. 

"To be sure, her ‘stacker had thrown up a bulwark of 
sorts which protected her from the full sweep of the eurrent. But 
trope river play strange tricks. With their beds distur by 
dredging, with their levels rising ten or fifteen feet above the 
normal, they may change their channels 
overnight, And woe to the luckless 
dredger that gets in their way. 

‘The river was rising steadily. Bob Pur- 
cell, the dredgemaster, and Lancaster, the 
‘super, had worked all eve- 
ih In the pouring rain and 

rvling wind. ‘They 

ve erew of bankmen 
oa sear fal ook tor 
“deadmen” and doubled 
up the headlines, 

‘Hunky, though he did 
not go on shift until eleven 
o'clock, hhad labored man 
fully with the rest of ‘the 
‘crew, though no one had 
sent for him, ‘There was a 


worried look on his face, 
‘and sweat and raindrops 
fan from his brow. From 


sure himself that his beloved dredger was still safely anchored. 
‘At ten-thirty Lancaster decided that sufficient precautions 
had been taken to protect the boat, sent the bankmen back 
across the river in dugouts to the native camp, and turned in. 
xy and Bob Purcell walked over to the power house to dey 

heir sogay clothes. 


front of the roaring boiler that ran the turbo- 
Ipwctater which rupplied sects power for Number Four 
d ies other Consol aarolran te rein down the river, 
nly flaneed agprabensively ot the dredgenuster 
"think she's sale, Mr. Purcell?" he quered 

‘The dredgemaster shrugged. ire she's safe, 
worry about, Hunky.” 

‘The oiler pulled out a ry bandanna and wiped the moisture 
from his fees “T'd pure ae to lose ber 

Purcell laughed. 
Hunky. Anybody would think that boat belonged toy 
way you fuss about her.” 

Yidnky rubbed hi chin wi 

oe bout. An it 
n’ all smashed up, 

‘The dredgemaster 
You keep her oiled. That's your job. ‘The rest of us will see that 
she doesn't get away.” 
Hunky nodded dubiously, “ Yeah, I'll keep her oiled.” 

zak tereed toward Ube door af the frvec bomec. “TA 
To tum in news ‘Tell O'Leary to call ta and Lancoster 
rer Foes highce or if anything erope up 

Tira ten 

es to leven Hanky went over to th 

‘, the winchman on the graveyard, wi 


ight.” "Tim growled. 
funky nodded seriously. “The river's up. 
doubled up the headlines an” sunk two more “dead 
right: worried. 


Nothing to 


You'd hate to lose her! You're a queer one, 
. the 


inted. “Don’t 


house. 
standing in 


They 
I 


it’s about that starboant winch 
Her bearin's was dry as a bone last 


“Yeah, an’ whose fault was it? That 
bearin's go dry 


Hunky’s eyes blazed. 
fool oiler on the night shift, You never saw 
con my shift.” 

No? Wal ye want uo ae tot that I don’ 


Tim muttered. 
‘They walked down to the river. A square-nosed scow was 
tied to the short pier. Hunky took his place at the oars. O'Leary 
huddled in the stern, his. pulled up about his neck. 
“Mr. Purcell said to call him if the river rises any. more.” 
Hunky said, as he shoved off into the stream and beat his broad 
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“They found O'Leary cure 
ing ant pawing through 
the toot "bones. "ain 
{ase went out" the winch 
‘man tod heipieniy. The 
SSperstendest  glowered 


back to the oars, 

O'Leary” sacred 
“Gees ca 
dle ber without him.” 

‘The big dredger 
vras on the far ele 
of the river. Her 
Tights loomed faintly. 
‘The current was swift in the main channel. Hunky had to fight 
=r inch of the way. epee Ipreseet the scow alongside 

and ade fast the painter. 

they lowed ts eteclans onl che choos tary wert 
in the winchroom. “How's she goin'?” Tim asked. 

fat too good.” The winchman shook his head. “The river's 
_ in’ old Ned tonight. If it was left to me, I'd close down till 
Ti storm over 


EARY laughed. “Close down me grandmother's ghost! 
What kind o° vardage would we make if we closed down fer 
every little storm that comes along? Ye'd better tell that one to 
‘Mr. Lancaster.” 

‘The winchman nodded, “Maybe I will.” 

‘The two members of the night shift dropped into their scow 
and shoved off toward the far shore. Hunky, a worried frown 
wrinkling his low forehead, went about his duties. As usual when 

ft, he went over the boat from end to en 
hhad passed by the time he had made his rounds and 


Hunky blinked, ene! and rubbed his chin with his 
knuekles.. “River's risin’. 
she was givin’ some. 
ts around an’ throw all the strain on the starboard fies. ‘They'll 
Tet go, sure.” 

O'Leary laughed skept 
cables bust? 
‘No-o-0. But I've seen ‘deadmen’ pull out, partie'lurly when 
the ground’s all soaked up.” 

di win oe acters ‘deadman’ pull out, come an’ tell 

‘Hunky failed to respond to the other's chafing. “I suess you'll 
know it without me tellin’ you,” he suid quietly. “It'll mean the 
vwreckin’ o' the boat.” 
‘Hunky passed out into the beating rain, his oil can, 
‘An hour later he hurried into the winchroom. His face was 


ly. “Did ye ever see one 0° these 


white. 
“Port side line carried away, Tim!" he shouted. “Better 
close her down an’ get help.’ 
‘O'Leary took ove look at the ciler’s (Continual on pape 130) 
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News the Cameras Bring 


Asa Bird Sees Two U. S. Fleets 


‘Aero Engines on Trial Saco agion tor ese ate 
Coy csi ts ad pe Seorend oriee rcteen eect 
See reals Sao a acre sr Aaa nd 
SLU. Eocene Seourneet Sei cau deem tn Soc sae 
Scie cme tonccsuiee ‘iar ieee heared ura sees 


‘The picture shows the examine. 
thon ofa evlinder radial machine 


A Pole-Bound 
Flying Ship 
Asteineritcerach 
ttbedirtie ral, 
Ta wich General 
Umberto Nobite 
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summer. for the first time 
in a long stretch of years, 
the deep-throated German 
“Hock!” is going to be heard 
when “rooters” of a score and 
more of nations acclaim 
torious countrymen. As competitor oF 
coach at a half dozen Olympics, T've 
listened to the shrill "Attaboy!” of the 
winning Yank, the “Well run!” of the 
emotion-repressing Briton, the voluble 
“"Vivas!” of the volatile Latins. Others, 
Tye even heard the high-pitched 
wai!” of the Japanese—when Oda 
won sath place in the hop, step. and 
jump in Colombes Stadium 
in 1924. 

But this year Tl hear the 
German “Hock!” of miss a 
guess built on a thorough 
first-hand. study’ of recent 
‘German athletic activities. 

‘Germany is out to win—if 
not in this Ninth Olympics, 

then intheTenthOlymp- 
ics in Los Angeles in 1992. 
T don't think the Ger- 
mans will be strong 
enouigh to beat the great 
team that we will send 
to Amsterdam, but they 
will probably ‘beat the 
Finns for second honors. 
and by 1992 they will 


N AMSTERDAM* 
[= Stadium this 


ATEH a 6 
they en to the pore page Why?) The anewer ane 
Vie front. pagent ‘of failure 
god Sabah of thaws the ero sclotie ase oireeoek 
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y—Dark Horse’ of the 
Olympic Games 


By LAwson ROBERTSON 


fall of men reading the morning paper on 
their way to work. A glance aver the main news and 


vorced, to to 


bbe dangerous rivals even to Uncle Sat 

Sometimes when I read what some high: 
bbrowed gentleman has to say about our 
American “over emphasis” of sport, 
have to amie, Compared tothe prepare 
tion of Germany and some other Buro- 
Bean nations for this year's games, our 
reparation, thorough as it 
seems almost casual. 

T went to see what the Germans were 
doing to develop their Olympic team. I 
hadn't been in the stadium in La 
the great, general headquarters for 
man track and field sport—for two 
utes when I realized the Germans 
their athletics with characteristic 
national seriousness. While I waited to 
talk with Dr. Waitzer, the national sport 
instructor, I was courteously requested to 


Pt L'cbjected, just to hear what 


ference. ' This stadium is devoted to 
physial development, and no one may 

Almost 4,000 athletic clubs with a 
total membership of more than $00,000 
athletes, Dr. Waitzer told me, are con- 
trolled by the Governmental Board for 
Tight Atiletics that i promoting track 
and ficld athletics throughout Germany. 
‘The country has been divided into seven 
districts, each of which has its chief sport 
instructor, who travels from town to 
town instructing club sport instructors. 
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Loyd Hahn, Nebraskan who ie ronning star of the Boston A. Ax 
Gam." Peiser, the prestest sthlcte tver developed by Orrmany 
ids the record, but Habn hw done the fastest bal wile “101% 


25 feet snd who. 
‘latanees" He seeme 
thie Olympic event 


Every town has its cinder track; almost 
every city its stad 


athletes are credited officially with three 
world’s records, have broken two others, 
and have come within easy striking dis- 
tance of three more. 


Tn the last. two 
ind of the run 
strength isn’t 
‘any too easy for us to 
of the thirteen running 


‘The finest athlete ever developed in 
Germany is Otto Peltzer, the blond six- 
foot Doctor of Philosophy who holds 
world’s records at 500 and 800 meters 
and 880 yards, who hax lowered. the 
present official world’s record for 1,300 
eters, and who has won victories over 
the greatest middle distance runners, 
Paavo Nurmi of Finland, D. G. A. Lowe 
of Great Britain, and Edvin’ Wis 
Sweden. If he can recover from 
serious injury, the high spot of this year’s 
inder-path competi 


Olympic Team 
athlete us an Ol 
make the mental reservation: 
‘makes the team.” 


the hardest in the 800.meters is Lloyd 
Hahn, the Nebraskan who runs for the 
Boston A. A. Hahn has done the half 


mile in one minute fifty-one and two- 


fifths seconds—the fastest half mile ever 

run oficially. Tt will take the best man in 

the world to beat him. ‘The runner most 

Mkely to fight it out with Hahn and 
las 


Peltzer ‘A. Lowe of Great 


tory in this event, but Iam afraid Peltzer 
‘may win, But in Olympic competition you 
never can tell. Lee Barnes, a seventien- 
year-old schoolboy, was a dark horse 


when he tied Gle 
first in the pole vault 
Erie Liddell, the Scoteh parse 
who passed up his natural eve 
because he wouldn't run on the 
Sabbath, was another when he won, the 
400-meters that same year. And ‘Ted 
Meredith was a dark horse when he won 
the 800-meters in 1912. But the darkest 
horse of all was Paul Pilgrim when he 
won the 800-meters in Athens back 


‘over his right shoulder to. see how bad 
he had beaten the field. Pilgrim slipped 
pole, streaked for 


HILE most things Olympic have in 
proved considerably” since I made 
int trip to the big Games in St 
in 1904, the starting of the sprint 
races has remained almost uniformly bad. 


t to sce the sprints decided by 

finishes—not by sour starts. 
have a good chance of winning 
both the 100-m 
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Captain George H.W 


Flyers 


Again Beat the Arctic 


Continents Brought Hundreds of Miles Nearer 
Together by Wilkins and Eielson in Polar Flight 


ER. a bleak, uncharted desert 

of ico, two furclad ‘explorers 

ped in. a. [ite streamlined 

tonoplane, blazing am air trail 
acroa the Polar See, Apparently angered 
at auch daring, the Arctic loosed its fury, 
Hurling ‘upon them blinding snow and 
roaring winds, ‘Under the lashing, the 
winged machine reared and tossed de- 
fatty and rode through. the tor 
uneat hed. 

"A imestage flathed to. an astonished 
world, It suid thatthe little ship with 

two birdmen—Captain George H. 
Wilkins, Australian ‘explorer, and his 
American pilot, Carl Hen Eicon —had 
aafely crossed the mysterious. “blind 
spot” of the earth, from Point Barrow, 
Aiaska, to Green ‘Harbor, Spitsbergen. 
Intwenty and half hours they had gone 
2.200 miles on the wing—three fourths 
of the way over perilous regions never 
Seen before by man. 

“That amazing fight of April took the 
world by surprie. 

"The article in last. month's Porvtan 
Senne Mowriy, detain the Pear 

ans and purposes of Wilkins and. of 
General Umberto Nobile and based on the 
Iatest authentic 
was written with no idea that 
plore's flight would be made so soon, 

Tn the words ef Commander Byrd, 
the Wilkins adventure was the greatest 
flight ever’ made in the ‘North And 
Roald “Amundsen, veteran Polar ex- 


By ELLSWORTH BED 


plore, declared “no light has been made 
tnywhere, af any, tne, whieh could be 
compared wit it 

Why? 


First of all, it brought near to practical 
achievement’ a dream of centuries—a 
northern short cut for commerce across 
the world. ‘The map on this page shows 
hove the tral they blazed wil shorten by 
hundreds of miles the distances between 
the world's great centers: for example, 
between New York and Peking, or London. 
and Tokio, or 

Hee may be sen ature crtmos 
tederthemiaght ss 


important was the contribu- 


Wilkins’ chief goal has 
been to establish five stations near the 


North Pole and twelve near the Sou 
from which weather in the temperate zo 
might be forecast years in advance. To 

observations during his Arctic 


the exploit, was, supreme 
triumph for aviation. Probably no flight 
was ever made in the face of so many 
unknown hazards or such difficult. prob- 
lems of navigation. Trans-Atlantic 
flyers have had continents to aim at. 

Filkins had a tiny island—a mere speck 
ia thousands of miles of sea and ice. ‘That 
hae and Bielson reached, their goal was die 
to careful planning. scientific prepara 


NETT 


tion, and courage in overcoming fearful 
obstacles, ‘They’ deliberately. plotted 
course that carried them 300 ‘alles south 
of the pole at the nearest point. Hero 
Perseverance after repeated discourage. 
ments carried them through, 

It was Wilkins’ third attempt and 
Eielson’s second, and at first it seemed 
as though ill fortune still tra them, 
‘The ttle Lockheed Special plane, wel 

‘00 


‘On they flew past the forbidding peaks 
of Grant Land, and as they neared the 
Thi somek which ae thee soa. 9 


Title shi 
cabin seat. Eiclaon hung to his steed like 
a broncho buster and nosed it downward 
in the blinding snow with supreme skill 
to a safe landing on desolate Dead Man's 
Island, only thirty miles from their desti- 
nation. 
‘There the flyers remained stormbound 
for five days. When the storm subsided 
they managed, after three thrilling 
attempts, to fly to Green Harbor, whence 
Wilkins sent his victorious message. 
So the Arctic is robbed of more of its 
at icon le le Wiking 

‘soon to speed by 
into the frozen fastnesses of the Antarctic. 
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The Truth about Fuelless Motors 


An Illuminating View of the Latest 
Claims of Power Out of Nothing—The 
History of Perpetual Motion Hoaxes 


By E. E, FREE 


IE, Hendershot “fulles moe | 
| jor” announced recently by 

Lester J. Hendershot, of a F JAMES WATT had died of 

suburb of Pittsburgh, has 


lar proposals 


‘would telegraphic 
‘communication be unknown? Do 
great inventions hang upon indi- 


Tiina acne am accu 


Ulatios 
@ Before you decide, read this 
article by De. Free, lent of 
the New York Electrical Society. D. H. Lame (eft) and J. A. Towmsend wh 
‘Tracing man’s quest fora fwellexs riginal model of thie *mugnetic motor 

Penny ak ger ‘hey aay‘uses magnetic energy stored in hard eel 


A Brazilian priest, Father Ar 
Angelo, has declared hi 


equally novel 
r ‘Two Bavaria 
ventors, Frederich Brandh 
A. Altschaet, deseribe «motor 
tapping the same source of energy 
«tne for the Hendersbot motor, 


‘small model has actually been seen to run 
hy persons of unquestioned integrity. As 
this article is) written no_ independent 

| expert of recognized scientific qualifica- 

{Great inventions grow like a | tions is known to have taken the motor 


the un of the earth. Inland, instead of suddenly | apart or to have subjected it to complete 
"The Hendershot motor operates, the 2 colonels ponk thames phere engineering tests. 


he say, by “the same force that pu 
the needle of the compass aro 

learned that by cutting the same li 
‘of magnetic force north and south 


DNCERNING the magnetic thers 
tient plodding belore tnd other theories recently urged by 
peoted ean Dota reality: the several ee 


nventors of 


had an indicator of the true north scientific 
that by cutting the magnetic skeptical. Prof. Alexander Klemi 
field east and west I could develop a of the Guggenheim School of Aeron 


rotary motion. I now have a 
built on that principle that will rot 
‘ata constant speed, a speed predeter- tains a. special magnet so wound 
mined when the motor is built, It can wire coils that, the motor rotates ingineering School of Johns Hop! 
he built for any desired speed, and a direction opposite to the rotation of the University. President 8, W, Stratton, of 
reliable constant speed motor is one of earth beneath it. This magnet will have the Massachusotts Institute of ‘Technol- 
the greatest necds of aviation.” to be “recharged,” according to Peat, ogy, remarks that even if a motor to 
after 2,000 hours of operation. Absence operate on the earth's magnetic. field 
‘of heat when the motor is could be constructed, it would probably 
Peat says, to the fact that “magnetic weigh at least a thousand times as much 
forces are cold”—a statement with which 4s a complete airplane. 
most scientists would disagree. Prof. W. B. Hall, of Yale University; 


tor Barr Peat, friend and manager of at New York University, has expressed 
¢ Hendershot, asserts that the device con- btof the possiblity of any such moter. 
th Sohhas Dr. J. J Whitehead; Dean of the 


‘That i the um total of information Willan Hl. Meadowertt’asetant, Ye 
given the scientific world by Hendershot ‘Thomas A. Edison, and a distinguished 
and his friends; that and the fact that a electrical expert in his own right; Prof. 


Sheldon of the Department of 


York University, and 


Dine sng conten 
‘This skepticism of science is not 
seed tp me eerste ee 
os ee oe Sat ope eeietin ot ie 
= Se setae pore 
Dona. Gases cia ters te oe 
‘Bet wound with special colls There ao record that this ship han ever Sowa, posed and found want- 
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ing. Itrests upon the fact that such 
theories are believed definitely con- 
trary to known facts. 

Tt is quite true that the earth is 

‘t magnet. If a pair of giants 

ould wave a thousand-mile™ wire 
hack and forth across the magnetic 
pole of the earth, as scientists move 
small wires past the poles of magnets 
in the laboratory, they might obtain 
& few horsepower—no more—of 
electric current, pulsing through the 
wire. In.a.smali space like that which 
could be occupied by an airplane 
motor or from which electric oF 
magnetic forces could be tapped by 
wires or rods attached to the 
plane, the amount of the earth's 

magnetic force available would have 
to be measured in gnat power, not 
jorsepower. 


IS conclusion rests on many tho 

‘sands of measurements of the magnetic 
forces of the earth made by scores of 
scientists in every eivilized country and 
earried around the world and even over 
the oceans. 

But to criticize this magnetic theory all 
‘one needs is an ordinary woodsman's com: 
pass, Take off the glass top and touch the 
moving needle. Note the tiny force that 


will keep it for 
north. ‘The weight of a feather is ample. 
Yet the compass is as efficient a magnetic 


‘engine as any well-tested device known to 


on the earth's magnetic energies, the 


¢ forces of the earth might 

wore probable sources 

the magnetic ones. So 

electric potentials run into millions of 

volts, ag is apparent. when lightning 
has nerve enous 


ean use 
‘small 


NE ingenious device that is really a 
motor run by atmosphere electric 
rings a small bell, hung a few yards above 
the ground and so arranged that it collects 
alittle of the atmospheric electricity. ‘The 
attractive force of th 

‘lectrcity, like th 
foree hy which electri 
fied rod pick up bits of 
paper, is then made to 
‘drive the small clapper 
of the bell Never, ex- 
‘cept perhaps for a few 
moments while the 
Sectrity ofthe airs | 
changing, will the tine 
Ile cease 40 long as the 
apparatus isin working 


‘Although much more 
powerful than the | 
earth's magnetic | 
forces, these electric | 
forces are still far too 
‘weak usefully to oper- 
ate a motor. Tn a re- 
cent statement the De 

yent of Terrestrial 
tism of the Car- 
hnegie Institution of 
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Washington calculated that the energy 
obtainable in theory by catching the 
electricity of the atmosphere over the 

tie state of Wisconsin would total onl 
twenty kilowatts of power—enough, at 
its dangerously high voltage, for one dim 
electric lamp. 

"The record of attempts to find some 
source of free power or perpetual motio 
oes back at least seven centuries, for 
there is preserved in Paris a drawing of a 
“self moving wheel” devised by Wilars de 
Honecort about 1250. About 1648 


Early ‘in the last. 
Redhoeffer, of P 
““fuelless motor” the fraud of which was 
exposed by Robert Fulton, inventor of the 
steamboat. It was operated un 
ly hidden string. The famous Keely 
motor in Philadelphia was 

8 fake worked by com- 


the 


House of Representatives 
in Washington there was 
debated the merits of a 
ower mator invented 


free 
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now followed in all ims apd 
views producing perpetual motion 

of tiling, Be far so 
American inventor has met this 


power of the winds is almost un- 
tapped, the waves likewise. Greater 
still are the energy of the tides and of 
the eart Su 

very little 


trained scientists slowly advancing 
step by step, not by accident 
When someone comes to 
fuelless motor, seeking approval or 
Yestment, the’ first question to ask is 
Has the device the backing of reputable 
scientific men who are personall 
in whatever forces the device purports 
to use? ‘The next query is whether the 
device really produces power to run other 
machines? And ean its power output be 
measured on standard meters of some 
? And is this power output. greater 
than any power put in? 
Even if a motor meets these tests, you 
il watch for plain fraud, like the 
said to have 


toh 
cceamary 19 be suspic 
rods, belts, wires, and other ‘conn 


these seem, Each one abv 
nected and examined, Wha 
I pieces of wood or metal used. ax 
Tases, magnets and so forth should 
he examined for h 
cealing. batt 
pressed air or other powert 
Possible supplies of electromagnetic 
ls concealed in walls, 
floors, or tables must. be 
looked for and excluded. 
Remembering how many 
hhowses of the past have 
fooled men of average 
igh general intelligence, 


land remembering 
how the hoaxes 
have puzzled 
evenexperts who, 
though th 
knowledge of natural forces made them 


suspect trickery, were tinable to discover 


that trickery—you should not «depend 
‘pon your own judgment and your own 
ity, to detect, deceit unless you are 
Yourself an expert in the subjects which 
the invention concerns Only a acon 

is fit to judge a scientific invention. 
Any day it may be proved that, man's 
ingenuity has contrived a teal fuellest 
ut ‘meanwhile man's ingenuity 


‘which wat mast Will contrive device after device based on 


nothing but clever fraud. 
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Four exes from Acca. Left 
‘Rant: “ontrich, sepyornis maxim 
(ith s"eapacity ‘ot two allons 
Siatroea "ed erdioery “chickes 


Now V1Tell One—About Africa 


True Stories That Sound Like Fibs of the Land in Which 
Ant Hills Are Big as Houses and Hens Lay 24 Eggs at Once 


By Tuomas W. PHELPS 


AFRICA stone floats, paper flowers two-one"” cake, Tnyredients are four 
grow wild, tres wear feathers, and pounds of flour, three of sugar, two of bute 
fish wriggle out of the ocean to sun ter, anc one ostrich egg, roughly equivalent 
themselves. to two doxen of our chickens’ eggs. 

Hens taller than a man lay two dozen igus by far than the onc, though, 
ga at a time, in one stout shell was the sepyornis maximus, a 


forthe convenience of wholesale bakers 
lossoms 9p petals and fly 
away when picked, leaves turn into but- 
tee tries int up and birds rake 
4 business of leading hungry travelers to 
hatow trees full of honey. 

‘There are trees that are said to cure 
fever, snowstorms on the equator and 
ants that build hills as high as how 
but the shades of Baron Munchausen, 
Sinbad the Sailor, and others of the An- 
Aias Club warn ‘me to stop and explain 

‘Evidence that stone does float when 
fare right is the principal 
of the great Congo Caves. a 
{from Oudtshoorn, South Africa. 
A Boer farmer broke three ribs while , ‘wings passes 
‘exploring the eaves when the stone floor ey “ for the midrib, 
tadenly gave way beneath him. Hours Suen! py 
Rights A South Aten ONEY guides ere 
tsnsb ure howe found all through 
trite been bythe South and Central Africa. 
South Africa has five 
alone. The birds 


extinct, which stood eight or 
igh and laid an a thre fet 
ference. Unbroken. aepyornis 
eags discovered 0 far have 
proved too old to hatch, 
Do you doubt. that a blossom may 
votals and fly away? Perfectly 
Africa where leaf hoppers, 
to yellow in color, arrange the 
the form of a flower, probabl 
for protection against their 
‘natural enemies, ‘There 
lea buttery whic pl 


suddenly ‘drained water tank in i 
winter, was a sheet of limestone half 


inch thick, that must and when disturbed take refuge sistently to attract attention, then, when 
hhave been deposited on down burrows of a kind of sim walk toward them, fly from tree to 
the surface of the water ming eral ‘ree where bees nest, After the honey has 
that had stood there Ove ned heen removed they rush in and eat the 
thousands of years. y by the South African h fe at bees. only weakness as 
"In most of South Af. ‘Onadtshoorn i that for*four-three- guides is that they like young wasps, 


‘In the eastern Congo it is posi 
bile to sit in the midst of a luxuriant 
banana plantation and with field 
glasses watch a blizzard raging on 
the highest 

of the Moon 
group, Kilimanjaro, the highest 
in in Africa, 19,710 feet, 

and Kenyaarelikewise snoweapped. 
‘The equatorial African mountain 
eer must guard against sunstroke 


roughly six months, fol- 


lowed by six months 


‘Mountain, "just 
behind Cape Town, Na- 
ture has met the problem 
by evolving a white, paner blossom called 
‘everlasting flower. 
paper and will keep indefinitely with= 
water. On. the same movintain. and 
only on the Cape pen 
covered with what look like silver feath= 
ers, instead of leaves. 

‘At Durban, on the exst coast of South 
Arica, isthe white mangrove tive whiose 
roots stick up out of the sand. ‘There the 
mud kippers—minnows—daily op out 
‘onto the shore, climb the mangrove roots, 


, but no. Tess 
remarkable considering how they 
come to be, are those erected 
throughout ; 

On the aviation field at 
‘Northern Rhodesia, is an observer's 
stand built on top of an ant hill, 
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S YOUR wife as smart as you? 
How many times have you ar- 
gued the point! Did you ever 
settle i Here, for the first 

time, a psychologist of recognized 
ability presents a scientific answer. 


@Mr. Lecky, a member of the De- 
partment of Psychology in Columbia 
University, has been investigating 
the subject for years. He tells, in a 
fascinating way, why the world has 
produced thirty-one famous men for 


every woman genius, and how mys- 
terious forces cast the sexes for 
widely different réles in life. 


You may not agree with the au- 
thor, but you will be interested in his 
reasons for believing that men are 
originators and women imitators. 


‘OUR wile or 
doubt will ad 


friend no 
. with little 


weight, weaker 

Sinaller brains thai 
But ask her 

i ally 


For ages—from the time the cavemen 
first drew pictures on the walls—the male 
assumption of supremacy in intelligence 
remained almost unquestioned. But not 
in our generation! ‘The glorious modern 

wly freed in body, newly inde- 


assumption. 


‘omen as smart as men? 
il say they are—and then some!” 
is the unanimous feminine answer whe 
‘ever the argument begins. And an i 
i witnesses has arisen to 
rt the contention. Only the other 
for example, Count Keyserling, the 
us German philosopher. summed up 
his impressions after a tour of the United 
States with the statement, in effect, that 
the so-called “weaker sex” actually is 
dominating America; that what we 
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‘The one woman genius of sclence—Madame Curie, discoverer of radium 


An Answer to the Age-Old Question: 
Are Women As Smart As Men? 


By Prescorr Lecky 


pomess of higher thought, feeling, and 
Intelligence is, being preserved through 
the genius of Amerean women 

But that was purely an op 

re telling an 


first and on Service Com- 
missioner of the United States. She 
willed her brain to Cornell University for 
study. ‘The study was made by Dr. 
James W. Papez, who announced that it 
“presented abundant evidence that the 
brain of a woman need not be inferior to 
that of a man of equal rank 


‘T ONCE this cautious statement was 
heralded as proof of the mental 
equality of the sexes. One newspaper 
even proclaimed a decisive victory for 
womankind. Is such a conclusion cor- 
rect? Let’s look at the facts: 
Mrs. Gardener's brain was found to 
th 1,130 grams. Tt happened that the 
brain of Dr. Burt G. Wilder, one of the 
founders of the Cornell brain collectior 
also weighed 1,150—vhence, evidently, 
the comparison with “a man of equal 
rank.” Yet both were lighter than the 


400 ‘grams. ‘Three 
fe weighed more than 
ne was that of the Russ 


novelist 
‘As to 


Here, then, we have o 
brainy of fair san and lagh gt 
does it prove? 
‘Nhwolitely nothing. 
aie fats theonce are 
tice of reading, person's mental abil- 
Kics by, the size and shape of his head, 
or, after death, by exumination of the 
dod brain, tnsoes, hes passed to the 
limbo of sciences discard 
Recently I read two igniicant news 
paper dispatches. One told of the da 
fovery of'a skull with x record-breaking 
ies cavity: the olber, of © sen 
stody of brain far below normal sie, 
Who, do you suppose, had possessed the 
Sant brain? A superstitious, ignorant 
Savage, living inthe heart of Afri And 
the ite subnormal brain had been, the 
tmental storehouse, of the great writer, 
Anatole ‘France! "Again, I spoke & mo- 


July, 1928 


ment ago of three male 
brains each of which weighed 
more than 2,000 grams. “One 
these was the brain of an 


can't judge smart- 
the size of a head: 
hoe you an your wife 
settle the point of superiority 
by comparing hat bands! 

Well, then, how ‘ean the 
argument be settled? 

For one thing, we can tu 
to. the records. of history 
Intellectual "achievement is 
the only practical measure of 

tal power. How. then, 

en compared with 

men in actual s 
Dr. 


the’ thousand most noted 


the geniuses of 
the world’s history. He 
id that only’ thirty-one 
‘were women, In other words, 
the proportion of great wo- 
men to great men has been 
in the ratio of one to thirty- 


ad of the thirty-one 
women, Doctor Cattell found, 
eleven were hereditary sov~ 
ins, and eight became 
through misfortunes, 
other accidental 


departinent in which 
have accomplished 
‘as compared w 
two men in that field. ‘The 
two remal 

Sappho, the a 
portess, of whove work we 
now almost nothing, and 
Joan of Are, sainted hero 
of France. 


have obtai 
nenceat all. 


writers, 187 per 
ians, and 11.2 per- 
tent actresses. Jane Addams, 
the great social reformer of 
Hull House, Chicago, stands 
alone among women as an 
eminent sociologist, and Ma- 
dame Curie, discoverer of 
radium, is the only” truly 
freat woman scientist. 

In short, all the records 
point to the inevitable con- 
clusion that women have 
fale to measure up te men 

practically every field for 
‘which statistics are available. 
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Why is this? Why is fem- 
inine genius comparatively 


y less intelligent,” sa 
the men, ij 
‘Then why don't the 
standard, intelligence tests 
show it?” retort the women, 
‘And there's the rub. For 
the tests reveal that the 
average itl in. grade school 
scores higher than the aver: 
age boy. Her memory is 
better, hee senses are a little 
ener. Her average 
are higher 
quently skips 
often fails to pass. Mentally. 
‘she is older than the hoy of 
the same she 
approaches maturity, when 
the boy overtakes her, “Cole 
lege girls and youths have 
approximately the same aver- 
tage scores. All in all, there 
seems to be no important 
difference hetween the sexes 
n average natural intelli- 
gence, 


BUT kes inguiee furthes 
to learn what 

amartness each displa 
ce that t 
subjects which re- 
o high degree of rea- 
‘or creative thinking — 
Hing. English, and 


pts words and rules as they 
‘cepts words and rules ns they 
fare taught, and learns ther 


“task such questions ws, 
"tpi spelled like 
my?” or “Why. do the 
“rman put the verb at the 
end of the s 
has greater respect for the 
teacher and for every source 


He excels in, 
jects as physics, mathemat 
ies, ch ‘and. histo 


which require more ori 
thought and  investigs 

is far superior 
ingenuity. in devising w 
todo new things. He is more 
the ereative thinker. 

This difference in 
‘kind of intelligence persists in. 
later years. On the whole, 
wental make-up, 
the imitators and 
men the origi 


Comfort and Luxuries 


Now Offered Air Travelers 


«a ] 
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IRPLANE Passengers Can Dictate to Competent 
Stenographers, Enjoy Excellent Dining Service, 
and Sleep in Restful Beds in the Big New Planes 


OF Sahin schooner 
shat of mackerel ead 
anal Thatantty 

tay’ enel the fan seth 


c An old fishing port 
off the coast of Cape Ann, 
‘on the rockbound coast of 
Massachusetts. 

ly moon. in w freezing wi 
women of the town line the docks 
and watch their men race against 
time and the 

tacular contest. 


bound. J-Mareh, and 
the fishing fleet is_still locked 
ut a westering wind at 
drove the 
point, anc 
‘ocean, Four hours, perhaps, be- 
fore the pack comes piling hack, closing 
the channel again. ‘That would mean 
yore weeks of ‘waiti le the fish 
run thiek to the south! 

A strip of ice lies along shore. Less 
than 100 yards wide, it alone separates 
the fishing boats from open water. The 
fis n crews, with axes and pikes, 
and chop at the imprisoning mass, 
to th through to the open. Fe 
days their boats have been provisioned 


wind ie, changing. 
A last blow and shove—a narrow channel 
‘Crews jump, for the 
‘and wriggle aboard. - Motors cough 
begin firing. ‘The fleet is off —Gloucester 
men will be first to the fishing grounds! 
Under the warm skies of June and July 
‘the months of ice-bound idleness will be 
forgotten as the men reap their harvest of 
silver-gray fish. ‘The wharves of the old 
town of Gloucester, largest of American 
salt water fishing ports, will be piling 
high. 


ACKEREL!” To those of the 
prairie and farm and city that 
word may be nothing more than part of 
a familiar exclamation. But to genera- 
tions of folk on the Massachusetts coast 
it has meant life and a living for some 


break through the ice 
southward where, the 
ben ‘the rash b 
it to Chath 
omnst 

‘The fishing fleets may be gone for 
weeks and months, folowing the great 
Schools of mackerel, Tn the early parts 
tthe season the catches are “run freak 
{nto the pacts; bat when it gcte bot 
the mackerel are usualy exred aboard the 
wemels and packed in barrels until the 
oats make Rarbor, 

"The season reaches its height in July 
and August.” During the record run of 
1926, arrivals of mackerel in Boston and 
mcester totaled 730,000 to more than 
million pounds daily. Ci 
day’ and tight, patting the Bah under 


About 100 vessels, “‘a hundred sail,” 


are running. 
from Highland 
wp and down the 


Tee" to the boats near-by” harbor 


‘as the fishermen say, of various 
types, are engaged in the fishing 
season out of Gloucester and near- 
hy. ports. 

Most exciting is the life of the 
purse scining fleet. A big net of 
Fight, tarred twine is fitted on the 
boat’ bottom with small lead 
weights to sink it quickly. ‘Tied to 
the top are cork floats, to keep the 
“head Around the 


i the purseline, a ro 
ddrave the seine together like 

‘The ordinary mackerel seine is 
about 1.350 feet long, and 108 feet deep. 
Ie ie set from a seine boat, « large whale- 
boat of distinct ucester design, 
Gwe end of the seine is thrown over the 
side and picked yp by a man in dory, 
who rows only enough to keep a fixed 
position in the water. The erew of the 
seine boat rows in a paying out 
the seine, When they are tuck to, the 
rman in the dory he passes his end of the 
purse-line into the seine boat, and both 
feds are made fast to which 
draws the bottom of the seine together. 


fish tightly. 


HEN the fishing vessel itself comes 
alongside the seine. One end of the 
net is secured to the rail of the vessel, 
while the seine boat holds up the other. 
pocket is formed, from which the 
fish are baled out onto the deck of the 


Gill-netting is a much simpler process, 
The gill-nets are small weighted seines 
strung out on a line to remain several 


hours, sometimes all day or night. The 
fish, enmeshed in the nets by their gills, 
are picked out and thrown into bins on 
the boats. ‘The gill-nets average 180 
feet long and eighteen feet deep, and 
resemble huge tennis nets, 
Romantic are the names of old ports 
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fand grounds of the fishing / 
fleet, insp 
yarns and chanteys! 
fester (pronounced 
Provincetown 
Martha's Vineyard, 
Bursard's Bay: Essex 
Ipswich and 
ant; Cuttyhnnk, 


sau 
thatom, ‘The matty 
ners fly n 
as Ingomar, Silleto, 
Orion, Lark, Gi 
and Sea Rover. Unloading the machere: 
port te hoes coven Bacio 
ced by seam windinsee 


ed three years 
after the landing of the 
Fathers, by fishermen from Dor: 


hasets port waiting word that mackerel 

Ihave reached the fegion. Nets and other 

{gear ave piled ‘on decks, ready for ction, 

Silouet there are modern eraft with gan: 

men landed line engines and sale for wuailary power 

‘sailed for Spa 

Prices. Pourteen anywhere from March 20 to 
organize the i id proceed up the coast 

first salt water fishing port of fare abundant even in 
the New World ian waters. Then, along 
in they 
skippers 
Jacobs: “ 


the Capes of Virginia 
Iceland. The 
the Glou 


fleet are the Chas . z Hardship, r 

off the Massachusetts gambling chance of rich’ reward 

‘Bank, La Havre, Western the lot of the men. “sho go down, 
G0 to 80 miles off the coast = to the sea in. ships” 
Pierre, Green. and 

Grand’ Banks, 70° to 90° miles off the and fogs and rocky reefs have 

coast of Newfoundland. ‘The various taken a tll of some, 8,00 liv 

. Lawrence are since Gloucester was "founded, 

Even the present-day fleet, with 

give the z modern engines and radio ‘storn 

name of seomber ‘warnings, has its portion, of perils, 

The denizens of the deep seem 

tthe 


Chesapeake Bay-Cape Hatteras region tthe don 
‘cost Massachusetts coast 


‘grates yearly from its breeding grou 
to arrive off the 
the fat n 


with its elongated proboscis or sword’ 
wounds its vietims. 


UT through the ice at the first winds 
of spring the sturdy fishing 

nto the harbor, past Nor 
the hazard 


Wo 
Longfellow in * 
pers." At the extreme southern tip of 
Cape Ann there is a weathered rock 


formation that resembles the figure of a 
plump old woman. ‘The fishermen call it 
“Old Mother Ann.” Bound out to sea, 
they throw her a kiss of good luck and 
willbe cowed at the bottom ikea purse aed the fal captured. Above” Beck in portafer ncruse. al hands farewell. She will be the first to greet 
{ar to with the land workers to pack the mackerel! haul a bares of ak or efor upmest tothe marker them on their return, 
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Under the midnight 
‘sn, nid 10,000 res 
‘of desolntion, the bold 
livers winged thet way 
fnorthwerd to the Pole 


By Firznucu Green 


Over the Top of the World with Brave 
Floyd Bennett—A Thrilling Story of 
Loyal Friendship You'll Never Forget 


Congratulating the victor. 
‘onl Amundsen greets Com: 
sander Bird (left) om his safe 
return to base at Spitabergen, 


‘OT Jong after the World War 
tended the head of a large 
business suid to Dick Byrd: 

“TIL give you $25,000 a 

‘year salary and a long-term contract 
if you'll come and work for me. Pick 
iy department you like. What I 
ostly want you to do is to meet 
some of the important people on our 

lis and go abroad once or twice a 

year Ail expenses pad, of sour: 


jaa shook his head. “Not yet,” 
he replied 
Vhiy not?" 
Because I, still have some ex- 
ploring to do. 


‘Whereupon, Dick unrolled a chart 
and showed the business man some 
Of the things Tet for: the scientific 
traveler to do on this globe of ours, 
He pointed out vast areas in the 
Polar Bea and on the Antarctic con 
tin human eyes. 
“broke in the 


J] agony we call “static; of glacial 
pressures dead, mastodons, Arete 
springs, the lost Norsemen of the 
fifteenth century, and a score of 
cother things that science can tackle 
‘only when the explorer lifts the veil 
‘of bitter cold and darkness that hides 
the polar regions from mankind, 
But the route Dick Byrd had to 
travel to. his goal was long and 
devious. 


HAD a battle to fight at home 
EE before the could open his now 
famous campaign for conquering tl 
Arctic by air, In April, 1923, he 
banded with group of young naval 
aviators to save aviation as a branch 
of the Navy. 
For some time there had been a 
clamor for a separate Air Force, 
Certain influences had 
from the Army and the Na 
trol of American airplanes, and center 
this control in a distinct military 
‘organization entirely separate from 


th getting. Concretely.two 
at ws could solve the 
mystery of the origin of storms at 
tither pole we. should achieve the 
greatest scientific feat of the age: second, 
{we could locate a fairly pure deposit of 
heap a a cntesisign en 
merican industry FE: 
material boost it has ever had." 
Hee then went on in detail. He spoke of 
‘the search for <il-bearing and 


shales in the Arctic: of baffling tides and 
‘currents in the North Atlantic: of the age- 
old riddle of the Garden of Eden, some of 
atlas of te Racating interrlatons 
of radio, aurora borealis and terrestrial 
‘magnetism—a group which give us that 


‘The climax came with a Congres- 
sional investigation. Sparks flew. 
Byrd ay |. brought one or two 
of his fellow flyers for witnesses, and 
boldly told some of the “inside facts.” 
A certain self-styled “aviation expert” 
et boon renova Sms ie pont te 
Europe for incompetency. Diel 
saw that this point was made ae to 
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You'realiar!” shout- 
ed the Congressman, 
‘springing to his feet. 
“And a coward!” 
Members of the com- 
mittee leaned forward, 
‘tense, ready to jump be- 
tween the angry man 
and the young. naval 
officer at whom he was 
hurling his epithets. 


Ra long moment 
the ticking of a clock 
was the only sound that 
could be heard in the 
‘crowded room. ‘Then the 
chairman turned to Dick 
Byrd and said: 
“Lieutenant Byrd, 


parti 
ral Moffett, Byrd's best 
friend, was made head 
of the Navy's Air Force. 

Dick Byrd had been 
fighting for 4 principle 


on one hand, 
dream on the other. 
‘The dream was to regai 
the crown of geograp! 
cal and. scientific re- 
search which the U.S. 
‘Navy had worn for more 
than half a century end- 


ing at the 
‘American War, 
‘saw how 


prestige 
anew in the eyes of the 


usual ealm- 
ness and simplicity. and 
ignoring personalities, 
Byrd rose and started to sp 

“Bor forty . sir, there 
Have been two great object 
‘war: ships a Ships are de 
fended and al by other ships: 
by: A city canbe 


er ships 
Byrd paused and glanced along 
faces of the professional 


til there is a. third 
we tire will 


He sat 


‘Above: Commander Byrd (ented) 


‘hePote: Right: One the rept 
lc ech yd aime ew 


world through explora- 


“Millions of - square 
ales left on the globe 
orth of our own con- 
Linent," he told one admiral. after 
sither, “and almost none of it seen 
* hnman eyes 

Mis listener shrugged their gold- 
mubossed shoulder 


Sen above Alaska. If T find 
there it may prove a valu- 
base in the’ transpolar 
1¢ which is bound to come, 
Trase should belong to the Un 


years late 
two men headed nort! 
What happened afterwards ix 


HERE are bad storms,” the ad- 

mirals reminded him.” “Peary 

ict temperatures as low as sixty-five 
degrees below zero. You will wreck 

| yo plane if you are freed down on 
the jee.” 

There is always danger in ex- 
ploration,”” was Byrd's retort. "L 
Iiclieve we shall have a fair chance, 
iy in line with naval duty to 
{ucther geographical knowledge of 

c globe” 
fen days he wor 
his way of thinking. 
He tackled the Secretary, 
right," responded Mr. Wi 
President will have to d 
"AL the White House, Secretary Wilbur 
all Byrd case to Mr. Coolidge. 
ght. Ini 1925 the victory was "There is still a lot of blank space on 
finally over the advocates the map, Mr. President. ‘This young 
Of a separate Air Force. A officer has shown that he is a. fighter. 
Bureau of Aeronautics ‘mean. will vouch for his being a flyer of the 
while had been established hy greatest al Don't you think we 
Ait to Jet him go 
Mr. Coolidge, as usual, had said 
notliig. But he had. studied Byrd's 
een face, firm mouth, and 
far-seeing eyes. After what, 
seemed an endless silence 


Aifference prod 
care of bi 


down. ‘There was scattered 
applause in, the ranks of the 


‘That’ was March, 1925, 
Another triumph—but only 
‘@ moral oe; many material 
needs had to be filled before 
the President’ 


on April 2, 1985, Dick Byrd 
sat in the anteroom of a New 
York millionaire’s office. 


“T have a letter of introduetion.” he 
told the sceretary who had come out to 
see him, hopefully. The letter was from 
fan old friend of the rich man, 

“Mr. B— will see you presently,” the 
secretary replied. 

our after hour Byrd sat. 
After the, struggle and excite- 

rent of Congress, ater his try- 
ny weeks among’ the admirals, 
‘twas almost heyond his power 
of patience to have to play Ue 
part of a beggar. 

‘Noon eames one o'clock: tw 


“Doesn't Mr. B—eat lunch? 


yes, He's eating no 
de door. 


for a sandwich, In filteer 
ites he returned to his weary 


‘AL fivecthirty rat. a colored 
messenger came and 
told him Mr. B— was 
sorry but he was “too 
bury to talk about ex- 
piles 

‘in succeeding days, 
chagrin of hat faite 
‘was repeated over and 
over, "Too bus 
talk about explora- 
th” ocare 0task 

“Tt began to look: 
rauel ke my other 
years," Dick 
Not Tong ago. Like 
the time when I had to 
retire just when T was 
going strong: like the 


time T had to stay put just, when T was 

Pinto fy the Atlante; and wen when 

ing to bring the ZR-1 back. Now my 
‘of an Arctic air trip, was going 


to see my friend die, jst as T was 
toramash after 1 had done the hardest 


hy the Navy and the Presi- 
te my se ‘And all for want of a 
Then 
ler, J 


awake to the possibilities of air trans 
erate took a fancy to the earnest 

‘officer. Both gave $15,000, mak- 
Ing the expedition pombe. 


T LAST, on June 20, 1925, Byrd sailed 
from Wiscasset, Maine, aboard the 
8.8. Peary, He had three amphibian 
planes, capable of flying from land or sea, 
tua "handful of picked pilots and me 
chanies, among whom was ove destined 
to mean much in the life of the leader. 
‘That man was Floyd Bennett, whose 
brilliant career as a pilot 
game an untinely end 
a few works ago, as he 
was carrying aid to the 
Bremen Hiyers, stranded 
at Greenly [land A 
silent, blue-eyed young 
mariner, whose tastes 
ran to cams and valves 
rather than to blocks 
and tackle, Bennett's 
courage and ability at 
‘once won the admiration 


fof Byrd, and the two fegca casi! bon” A change Sat or in wast Bane swept 
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Iecame close friends and comrades 
adventure. Their friendship began in 
this manner: 

‘On the 3,000-mile jaunt north the 
Peary ran into a nasty gale that lasted a 
week. Heavy seas smothered her: wind 


Byrd called his men together, such as 
were not bby seasickness, and 


told them thatthe ship might as well go 
home if the planes were 
washed overboard. 

“Let's lash them to the mast!” ex- 
claimed Bennett. 

Byrd turned to the fellow. 


“It's a 


business. If you don't go over 


skins wd halfway up the hatch. ‘Through 
fa black night and howling wind he led 
the rescue work. His courage and super- 
Inuman efforts, aided 
by a dozen other good 
men, saved the day. 
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‘That was the man who later piloted 
Byrd to the North Pole, and who, when 
stricken by pneumonia this year, was 
paring to fly with him to the South Pole, 
‘On August 1, late afternoon, the Peary 
dropped anchor in the little’ harbor of 
Etah, North Greenland. On 
cach side loomed high cliffs that 
framed a huge glacier at their 
caster end Hchind spread the 


next_morning 
Byrd and his men set to work, 
For seventy-tw the party 
Inhored to get a plane into the 


SLY Byrd's happy opti- 
im kept the party from 


Sate te: em soreatiy: 
And day and night it snowed or 


poured rain, or the fiord. was 
Hlauketed with fog. 

Teehergs drifted in and tore 
at the planes moored to the 
ship. ‘Cold numbed the fingers 
of suffering mechanics. One 
plane caught fre and was, 30 
hadly damaged that it could not 
be sed agin. A gale roared 
shown from the Greenland ioe 
cap and nearly swept the Peary 
ir er anders Preis 

air pigsons, fr use in case of 

ling, were loosed only 

epee eos te vi 
Arctic falcons. 


‘gasoline. One strong man, nerves worn 
raw by constant toil, grew mutinous and 
for a few hours threatened Byrd's control 
of the situation. 


IS to the leader's credit that when the 

others discovered the true facts oy 
rallied around him with a loyalty deat 
at he ‘though all hands 

gust 5, tho were 

well-nigh exhausted, chatted, Byrd ordered the 
first test flights. kines lined the shore, 
‘still not believing that the big motor 
oat, as they ealled it, would fly, 

‘Suddenly the engine began to roar. 
‘The plane darted across the harbor, then 
‘rose into the air. 

“Al-h-h!” exclaimed 
the Eskimos in unison, 
‘They could not believe 
ate 

“Byrd is a great spir- 
itt” amd the Chief old 
Sipsu. 

‘Next day Byrd and 
Bennett hopped off for 
Ellsemere Land, the ice- 
shrouded mountainous 
land which lay between 
him and their goal, in 
the Polar Sea. 

As they sailed along 
they came down to with: 

a few feet of the sea 

(Continued on page 121) 
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hescreen. The 
shape ofthe 
operate ind 
ee Sianed 


I Can Peer into Your Stomach 
and Foretell Your Future 


foretold his doom. ‘The abstraction called 
that he was frequently ti 
ces at his wri 


of the people who 
‘and the powerful, invisible rays. For- 


around, bios. sbadow It 
er sca poo ths child bad 
busy for that and beg TORIES of ancient miracles, in which a | Sajowtet With foccers that 


‘k off his cravat with handful of dust becomes a legion of armed followed the sa 

hand as he lifted the | soldiers or a tree turns inte a man, leave you through her 

phone receiver with the skeptical. aan equally 
* But the miracles of today, those of science - 

such as Dr. Hirsch tells you about on this 

page, find no scoffers. We almost 


ick shadow on 
corroding coin 
ved. My records of 
with the satis: 


“T've chartered t 
Lean houseboat for next 
‘said with a sur- 


Fifteen minutes later. when learns by experience. 
hhe stood, stripped to. the ‘© An automobile would sit in the garage fe 
waist, bracketed between ever if there were no intelligence to step on 


my Roentgen ray 


The X-ray, 
its thrilling possibilities, is useless 
Set ta Ont until a Dr. Hirsch, or some other skilled 
Grad cel Om pee oie scientist, interprets what it shows. 

ter, A hadow “on that © Back of the machine, man is master! mua i stil the 
sereen cast, by. a malignant exploratory: achie 
growth within his rib basket davigators of sea and ai. We 


could have 
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the vacuum was 
Hertz’s profoundly 
stion, Leonard had 
athode stream out of 
studied it. Now. with 
of findings seething 
Professo 


ch fluorescence of the glass 
as Plucker had done 
ears before: he remes 
designation of ““ra- 
as that 
emanated from the neg- 


ident, but as an example 

of the extraordi 

of the 

human imagination 

to form a bridge 

across unthinkably. 
vast spaces of 


‘To the expert theve shad ignorance, over 
Srroon inlente tole on which “other 
‘dition of disease or heath minds less pow- 


erful may troop 

on further ex- 

plorations. 
Absorbed 


\Witam Conrad Roentgen, 


d the stili 
ull on 
8 book with 
avantiich, lane. 
fat antique key of ron 
as a bookmark 
‘The ook sl reed 
on a photographic plate 
holder which Roentgen had for 
‘amazing movements of the organs an afternoon outdoors at his hobby— 
the human body? T, myself, almost photography. On his excursion he used 
have to ponder to recall that itwata Dr. the plat in that holder. Developing it 
Willams of Massachusetts General Hos: he’ found ‘the image of that ott Key, 
pital, Boston; but itis no effort for me to 
remember the mental giant who made it 
pouible. His name has been taken by 
Iny branch of the medical profession. 
We call ourselves Roentgenologists, and 
he was William Conrad Roentgen 
Tt was late in the spring of 18s, 


pom filed with scientific apparatvg in 
the Institute of Physics ‘ancient 
German town of Wurzburg, that the dis- 


covery was made, Roentgen, tall an 
heavily bearded, was standing in dee 
thought before a glass bulb glowing with 


ccolored Tight, He was carrying on the 
hhunt pursued so slowly and painstakingly 
by Phicker, Gassiot, Geissler, Hittdort, 
Varley, Crookes, Eeonard, and before 
them ail, Faraday—to discover the mean- 
ing of Nature's fundamental mysteries, 
of eleetricity—of material substance, the 
master problem of the universe. 

Tn the vacuum tube, energized by the 
current of an induction coil, the riddle 
was, it seemed, seeking to unfold itself to 
the mind of man, Geissler had been the 
first to pass the induced current through 
8 tube of low vacuum and then to marvel 
the gorgeous color as of daybreak sun- 
light on the waters of the sea; Hittdort 
hhad discovered the cathode ray therein; 
Crookes had noted the change in the 
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superimposed as a blotch of shadow ot 
the picture he had planned to take. An 
that shadow was to make Roentgen the 


ographie plates 
y of énerglyed vacuum 
ed before, but to Roentgen's 


‘mind, this was a challenge. What pre- 
cious’ bit of knowledge was this that 
tantalized him? 


__ Roentgen let nothing inter ere with 
investigations until he had discovere 


the 
mysterious agent which had s0 silently 


recorded its presence and its power. He 
began by repeating. the experiment he 
had first performed by chance. With 
Pounding heart he saw on a second plate 
the shadow of that key, “He dared to 
dream then of what was almost scientific 


Noting the gre ff the 
slase of the Crookes tube, he conceived 
tances might be 
Fluorescence isthe 
property of certain bodies when illurni- 
nated of giving light of a color differing 
from their own and from that of the 
surrounding light. 

Roentgen shrouded his tube with a 
light-proof envelope, so. that no faint 
glimmer of its flickering was visible to his 
eyes, and then ina totally—to human 
eyes—dark room he made another dis 

A. handful of | platinobarium 
eyanide that appeared in the ordinary 
light of day as so much salt glowed in 
that dark room with a strange, opalescent 
fire. ‘Then he understood. A ray invise 
ible to his own eyes, a ray which pene- 

wees, had pierced the 
shroud inclosing the tube and illumined 
those sal 


tube the salts fluoresced brilliantly green, 
as if he held a handful of fireflies. Tt was 
then that the first X-ray photograph with 
medical portent was made. Roent 
gen placed his hand on a covered 
photographic plate, energized the 
Crookes ‘tube above itesand.obe 
tained a photograph of ‘the shad- 
cows of the bones. 

One of those who were quickly 
aware of the significance of Roent- 
igen's discovery was ‘Thomas A. 
Edison, who then devised a hood 
‘and screen that made it, possible 
for doctors to sce the shadows of a 
living human anatomy. standing in 
the path of those invisible agents 
from a Crookes tube. Edison ana- 
lyzed and experimented with eighty 
substances before selecting one as 
being the most sensitive and fuo- 
escent when exposed to. X-rays. 
‘The hood was something like those 
with which cameras are focused. 
With it, or one fashioned like it, 
De, Williams. was first to see the 
inside of a living man! 
tee teat cakes twice 

ven physicians any visu 
| knowledge of what goes on in a 


living human body. 
In early American times a Dr. 
Beaumont in St. Louis peeked with 
ned on page 111 
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How Silent Policemen Work 


A Graphic Description of the New 
Manless System of Traffic Control 


“OW do the Ilinking red and green 
Tights that stop traffic or send it 
ding 0 > 


DISK AND Lev 
SANE NERS 
OF Lights. 


see ow sine stacer 
ABER St fits Sree 
sem (aN REG) Es 


SSE ERAN 
Runnin 
DISK coverns 
Piston seces 


\ \ contacr 
\\ aie eee 
\ crests 

GEARS 
ant Cahs 


ahPUSIaRY 
CONTROL 
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lyers Who Rob Caterpillar Club 


reath- Taking Escapes af Asanvots Who, Face to Face with 


Death, Piloted Crip; 


pled and Burning Planes to Earth; 


How Their Amazing Skill Has Made Flying Safer for Everyone 


IGH in the air the big Army 
bomber burst into flames. 
Lashed to the fi was a 
ton of explosi ship 
hung for @ second, then plunged in a 
dive, fire whipping back from its dis- 
abled engine, 

Lieutenant Eugene L. Eubank had 
taken up the huge plane with » full 
oad of to for a test flight over 
Wright Field, at Dayton, 0. At 2.400 
feet the motor had 0 |. Long 
streamers of flame shot out. 

Three hundred feet from the ground 
‘Test Observer Gene A. Althoff jun 
His parachute caught on the tail skid 
‘and ripped, though it saved him, 

Lieutenant Eubank yanked the con. 
trols, flattened the wings, laid the blari 
plane down on the round gently, 
‘crawled out cursing his luck. 

‘The Caterpillar Club, mythical 
ganization of pilots and. passengers 
Who havesaved their necks by emergen- 
‘ey parachute jumps, had been cheated 
‘of a member—for Eubank had every 


of the caterpillar's spinning. 


HEATING the Caterpillar Club” 
has become a favorite sport, of 
the hardy airmen, as their skill has 


increasingly dependable. While Army 
and Nay “teats look with disfavor 
pew pls who uses his ‘chute site 
tioolten they donot, however encour. 
tovuntovard heroes Sell iecnalset 
tion are full of thrilling accounts 
irmen who have “stuck to the 
ship 
‘ust a few weeks ago a Navy % 
robbed the parachute club of 
new members in one fine piece 

Chief Aviation Pilot Pe Fu 
Anschuts was flying in connec- 
tion with battle-fleet_ maneuvers off 
‘San Diego, Calif. At 6,400 feet be let out 


By NELL RAY CLARKE 


a “sleeve” target for antiaircraft guns, 
Te fouled a propeller and a blade! was 

carried away. A whirling. fragment 
wrecked the starboard engine, which 
tore half loose from its mountings and 
hhung dangerously, The four observers 
the plane carried got ready to jump, 
but Anschutz said he would stick and 
they stuck with him, ‘The pilot couldn't 
get the ship to head downward, so the 
four observers crawled forward to woight 
down the nose. 


NSCHUTZ cut off his good motor 
lest it ignite the gas that the wrecked 
sitting, and brougl 


ide a battleship. Boats 
inaughts rescued all, 


experience of Vance Breese, comm 
cial aviator over San Francine, wi 
seven passengers, including a woman 
and a child, “Twelve hundred feet 
the propeller few off, the, vi 
engine out of the frame, and 
take neck one a asdle. 
‘Breese. burned. by scalding oil, 
brought the lurching plane out of a 
‘ordered his passengers forward 
in the cabin to balance it, and brought 
down in a series of glides. His safe 
landing was little short of miraculous. 
By far the most, spectacular fight 
‘against fire in the air was that waged 
by Lieut. €. C. Champion in his try 


he refused to take to the parachute 
because that would have disqualified 
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again. ‘The third time the fire started, 
ing_back toward him and the pre~ 
ious instruments that recorded his 
height. Another sideslip and again the 
rushing wind fanned out the flames. 
On the Navy air field at Anacostia, 
D. C., observers saw the plane falling 
like a comet, a tail of fire and smoke 
streaking behind it, and summoned 
ambulances. They saw the ship right 
Hel ssh oe emt Bs 
cornfield, Champion stepped out, 
clutching his altitude instruments. 


N SUCH a record flight as that, 

Major R. W, Schroeder, former 
holder of the world's altitude laurels, 
fell three miles like « plummet, Four 
miles up, in bitterest. cold, the ai 
man's eyes were almost frozen in thei 
sockets. He lost consciousness, and 
his plane dove. A mile above ground 
he regained his senses, grabbed for the 
stick, and made a good landing. He 
failed to make a new altitude record, 
but he hung one up, for the longest fall 
ever made by a human being who 
lived to tel it, 

Lindbergh, Chamber 
Bennett, and Byrd have made emer 
gency landings of great 
pila Chal. "Four diferent tes he 

the “chute when his vi 


~ a 
Of his last regular Air Mail lights 
he was 150 feet up when his throttle 
Lindy “put her nose down” 
‘ked out an open clover field 
d stich was his skill that he landed 


great Columbia. across the Atlantic, 
‘Clarence Chamberlin performed one 
‘of the most expert and audacious 
landing maneuvers in the history of 
aviation, 
‘The big mo had just been 
christened by a nine-year-old 
hn Cat try erie 
ro i superintendent 
‘of the Bellanca designers, went. up 
with Chamberlin, ‘The ship took a 
ty bounce on the take-off and 
pound ag, with the A stat aed 
Tanding wheel hanging useless. The 
watchers knew that if Chamberlin, 
unaware, tried to land, the plane 
would crack up, probably’ killing 
everyone in it. 


Grabbing a loose landing wheet 
from a hangar truck, 
a brother pilot few wp 


ROM Dan to Beersheba’ was 
omy with Titmltate dine 

list A recing sisplane would sip over 
that distance while you are walking 
few blocks to works 


In one generation we have come from 
the horse and buy to the 200-mile-an- 
hour automobile and the 350-milean- 
hour airplane, Modes of travel standard 
since the days of the I ‘dine 
Appeared overnight. 

In this achievement, the “dare-devil”* 

syed a big role. From his skidding 
{urn afd bursting tires en the early 


Meath: drops 


ined the knowledge that brought 
‘air fed to mating 
i sa : 


Without the spirit of the chance- 


a 


and land in, Curtiss Field, from which 
he had taken off, was overrun with 
Me headed for Roosevelt, Field, 
Ba oe Ciena be oe poral eae 
ing to it, sensing the impending tragedy. 
“Another pilot with the words “land 
a Minh “chlled on the i of Bs 
1¢ swooped up beside Chamberlin. 
preter ogi 
there ax Chamberlin circled Mi 
Field, losing height, gradually sett 
down. ‘Thirty fet from the ground he 
threw the plane up on the left, then 
dropped her, The sound right landing 
wheel hit the ground—the right wing tip 
scraped the grass and thus, while men 
and women covered their eves, the big 
plane taxied along in perfect balance 
200 feet, ‘Then it heeled around 


sbasply and stopped. 
Chamberlin jumped out and lifted 
out the little girls. 

Mr. Chamberlin, We 


ard snaked his way out on the wing 
in the blast of a seventy-fivesmile 
wind, gripped the brace wires with 
one hand, and with the other held 
the broken throttle and controlled 
the engine for half an hour until his 
pilot could find a good lees land. 


they refused to jump. 
helpless companions. Lieut. 
R al the Army Air Service 
‘was flying with an observer when his 
motor went dead. ‘The terrified man 
refused to jump, so Sweeley chose 
a a enn 
went into a glide, began throwing 
‘overboard everything loose to lighten 
the shock of landing, and headed for 
1 thick forest. At the tops of the 
trees he pulled the plane to a stalled 
landing. ‘The wings remained in the 
tree tops, while the fuselage erashed 
to the ground. Lieutenant Sweeley 
sere gonead Chin bokon anita! 
server ‘with a broken 
Licutenant. D. 8. Cornwell, U. 8. 
Navy, and Lieutenant E, B. Curtiss, 
his passenger, were flying over 
Hampton Roads, Va., 
whens 000 fect up 


and around the Colun- 


bia, waving the, loose 
wheel and pointing’ to 
the Columbia's 

landing gear. Chamber- 
Jin’ thought he under- 
stood, but to make sure 


Tac plane shot dows 
lown 
lke a rock. Comwell 
was wl 
ean that Carts was 
‘caught fast in the cock. 
pit. Cornwell 
to alow the plunge with 
the good wing, but Cur- 
was, |. The 
teow pilot. Hive despite 
his injuries,” 
‘Another nervy airman 
from the Hampton 
Roads field stuck to his 
in an almost in- 


credible adventure. 
Lieut. Commander Isuac 
(Continued on page 134) 
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Mountain Carved into Monument 


Unveiling of Confederate Memo- 
rial Shows How Scientific Genius 
Made the Face of 800-Foot Cliff 
into Camera Plate for the 
World’s Greatest Photograph 


By GEORGE LEE DOWD, JR. 


I 
q 
i 
I 
i 


{a the Seantic head of Gen, 
Lee i the ‘Stone’ Mountain 

Itiese Bele!" General view 

‘ithe igure of Lee oa his ore 

Traveler "The famous hore 
(reamares 175 fet from head to 

A | ER"TRe Souther command 
(sre overcast becom are a 

| eee beets 

‘The tome comoriaing the part 


fi 
i 
i 


4 
% 
A 


‘THE heart of old Dixie there 
da few weeks ago. 
soulstirring scene that 

bolized the unity of the North 
‘and South and exemplified the 


seulpturing 


‘graved on 
perme pts 
fo ae eee Pe 
Cause.” ae Cl in 
nan Ne 


Tere in everlasting ra 


magnificent 
the world mammoth 
frien 


fers, astride their mot 
viewing the gray-clad hosts 
who march before them. ‘The 
famed Pyramid of Cheops would 
he lost beside it. ‘The Sphinx of 

inch is not so high as the head 
cf one horse in its vast design! 

‘The sculptor’s medium is a 
‘great facade 800 feet high and 
5,000 feet long—a single solid 
rock, unblemished by 
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‘Thousands of whip-driven slaves la- 
bored throughout a king's lifetime to erect 
the Great Pyramid of the Nile... 


seulptor with a hundred assistants 
‘ereating the Stone Mountain. monument, 
His slaves are pneumatic drills of iro 
and steel, Imprisoned i 

‘The site was dedicat 


morial possible, on May 21, 1916, It ix a 
weather-smoothed, dome-shaped mass of 
granite, three miles in circumference, it 
beautifully wooded country near Atlanta, 
‘More than $800,000 has been expended 
in the first workings on the great. sculp 
ure, most of it in assembling and install- 
ing ‘equipment. About $200,000 wax 
nt by the famous seulptor 
Gutzon Bonghim, who start- 


utiined the figures o 
Stonewall” Jackson and of 
the horses the two were 
riding. 

Three years later Augustus 
Lukeman, Southern-born 
‘sculptor, known for his works 
in the Brooklyn Institute and 

(Continned on poge 127) 


finished memorial—it 


ment of the first order. 
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America’s Foremost Pilots, Engi- 
neers and Airplane Manufacturers 
Tell How They Won Success and 
How You Can Start Your Career 


By EDGAR C, WHEELER 


Wil Rogers, famous cowboy comedian (eft). with “Casey” Jones, veteran 
‘ict, who Dullt planes “out of work to $200,000-a-year air tat service 


UDLEY M. STEELE had just re- 
ceived hig discharge from. the 
Army Air Service. He eas sitting 
Kansas Cit 
in 1019, reading a newspaper, 
dering iy atid then wh 


Athletic Club, one day 
id wo 


een 
“Hoy, why don't you buy an airpia pial bats 


and use’it to advertise your business 


Nase was, mincing a. heshroke into the buses of aviation, 
wy it you'll fy i,” 5 any young men, when t 
Tiwana bargain. ‘Thebaker bought the “getting ato aviation,” think of the 


business as consisting chiefly of piloting 


‘executive position in the aviation depart 
ment of a California oil company for 
whieh, inekentally, be geve up a busines 
Paying, $9,000 a year_—all from proving 
advertising a profitable branch 
aviation. 

‘That is one pilot's own story of how 


wings an Iearned to fy 

wy reveal how they have 

flying knowledge to advance 
sf leadership, 

ow, they say, the great need ix 

ake executives to” direct and 

hie many phases of aviation de- 

And here lie th 


until recently the director of fying 
training at the ‘Corps Advance 
lly Field, Texas. 

“T would fi ingest that men do 
not take the attitude that, piloting alone 
isa pro he 
growing organizat y 

‘men who get into it wit 
background other than 


fand administration, It 
i attitude is taken, it 
yuil prevent so many 
from leaving school 
wits tony ao ectecten 
‘or cighteen "years 
Before they ha 
fore they have a prop- 
er, background. to. de: 
velop into higher posi 
Cons, ‘At Kelly Bie I 
saw many bo fll by 
the 
some background was need 


rownded Judgment, resourceluloes, and 
jucation. 


TT OTHIS P. Lave, an Army schoo! 
graduate now in the airport construc~ 
tion business at St. Louis, Mo., added: 
“The first thing for the young man to 
do is analyze his own ability to adapt 
himself to some particular phase of 
industry, In the years to come, when the 
design of airplanes advances to the point 
‘where it will not take such highly trained 
personnel to operate them, pilots will 


e next step 


‘opportunities 
the surprising 
positions the 

apy today. Many have 
organized their own commercial ¢ 
panies and n schools. Some are 

‘manufacturi designing planes. A 


large group includes company exeentives 
ana ofcials in the Government service, 
‘Then there are company test pilots, 
Mail pilots, flying’ instructors, aerial 
salesmen, sales managers, and 
TA typi cccipe is Harry Rogar of 
typical example is Harry ° 
the Rog ir Lines, who. last month 
told how he learned to fly while serving as 
‘4 mechanic for a private owner, and who 
later enlisted in the Naval Air Service 


N LEAVING, Naval aviation,” he 

continued, “I immediately went 
with anewly formed commercial company: 
‘as chief pilot, and T flew and managed 
their} boats’ over several established [i 
I got the job because they needed a 
man with experience as an organizer for 
their operating force, We built up a 
real efficient force, Leaving them, 1 
onyanized my own company, 


perhap 

others. “It happened. that the connec. 

tion T made was a good one. 
resignation from the Army, I ob 


for them, and I formed ai 
doing a sort of com: 


‘a flying school, doing 
ial photography, 
engaging in aviation taxi service, both 
Jocal and eross-country.. This company 
‘was started in the summer of 1919, and 
has grown steadily, so that in 1927 we 
flew over $30,000 miles and did a gross 
business of around $200,000." 
‘Again, here is a group of flyers who 
made good as aerial salesmen—for in- 
stance, J, A. Melnaney, vice president 
charge of sales of the Alexander 


to | 
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bots ‘ith former pots and 


eres 


wich ‘aviators 


(tet ecutive ality Bulle ap 


ager of the Alexander pany.” 
he said, “and J. Don Alexander con- 
ceived the idea of having some of our hun- 
dred saleame planes in their work. 
rsuaded him to let me go to a flying 
school in Missouri, buy a ship, and b 
it hack to Denver. which I did 
struction. 
de here is more than 
‘above sea level a 
as the ship was under-powered, and as 
‘was extremely green at flying. the next 
two months offered amusement to spec: 
tators, thrills for me, and repair 
the We decided to build our 0% 
ship, for this altitude, hence the 
Eaglcrock. ‘Then it was decided to enter 
the airplane manufacturing business, a 
Twas made sales manager of the Alexan- 
dder Aircraft Company, 
three ships a day and h 
at Colorado Springs with a capacity for 
one ship an hour. 


twelve hours’ 
“As the alt 
five thousand 


HE chief pilot of the same company, 
Cloyd. Clevenger, a former Arm 
pilot, got into the business through co 
ection with an airplane sales. agen 
£1 obtained the job,” he explained, “by 
harassing the agency. T believe that is 
still a good system—but first, learn to fly 


riokt. Teica better investment to 
hours of 
of dual instruct 


An aerial sale 
spectacular 


California, landed the order for the Spirit 
of St. Louie from Col. Charles A, Lind- 
bergh. He is A. J. Edwards, 
sales manager for the Pri 
Airplane Company 
Edwards began 
tion” F 
hile rac 


win Beenehy iy 1912. 
Edwards purchased a plane and 
ployed a pilot to teach him, but an 


ary received in racing barred him 
{rom a commission in the Air Service, 
Tn 1926 he went to San Diego as salesman 
for the Ryan company. 


RING the two, months we were 
L 


‘construct plane,” said 


flight. for eight 
mouths gave me a most de 
of the world market for airplanes. 
10 sell almost $400,000 
‘s over my desk with 
ine trip into the field. 
n 1926, we had the choice of m 
who had knowledge of aviation and none 
usiness, or with full knowledge of 
business and none of aviation, But 1927 
n and attracted to 


wan wants to 


“Regardless of what a 

he should 

know the air problems 

and the air language. He need not con- 
tinue as a pilot.” 

Jobu P. Wood, 


(Continued on p 
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New Wealth from 


Magic 


Amazing Uses Found for “Sili 
a Wonder Produet of the Laboratory 


By Water E. Buri 


SIMPLE and ordinary a thing as 
and, invested with almo ¢ 
qualities and endowed w 

the tireless research and 


S-h when y 
red difficulties that. threatened 


her forty heroic dead. 
range power of this sub- 
the salvage work. the 
he ill-fated vessel once 
nore afloat which appeared in the June 
Poruian Sctuxex Moun might not 
have been possible until weeks later. 

When the lives of divers working abov 
the erat wore wosnagered hy Ue reas 
their air lines, the 
nomeone happened 10 
gel, the remarkable sub- 
short time before, had been 
rk keeping the interiors of 
dry by taking water vapor 
‘out of the air. A silica gel dryer was: 
ushed to the scene and removed prac- 
tically all traces of moisture from the air 
being pumped to the divers. Thus one 
‘more. was removed from the all 
too perilous business of diving. 


AND it vas removed by sand chem, 
jeally treated sand that is called 
silica get because of its resemblance at 

‘tage of its formation to gelatin. A 
laboratory curiosity for nearly a century, 
the strange substance has only recently 
een turned to practical service of man. 

‘A single grain 

contains millions of 
pores $0 small that 
scientists believe 
them to be the 


spaces between the 
molecules that com- 
prise the grain. The 
{otal area of the sur- 


the capacity of each 
re to act as a cal 

illary tube, suck- 

ing in water, alco- 


‘Ten tons of the gel 
ean take in four tons 


thermostat control 
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Sand 


Gel,” 


of water and still remain dry on the out- 
tot increase in volume! 

lsorption, different 

from absorption in that the adsorbed 

matter simply adheres to and does not 

enter into any chemical relation with the 


harnessing of silica gel has 
of the many romances of modern science. 
Just before the 


Professor of Physical 
Chemistry at Johns 
Hopkins University, 
was studying for a 


of the ultra-microscope and a 


thority 


ati 
“While, studying 
igimondy, 1 found several new proper- 
the el. and noticed it would ad- 
sorb many gases and liquid vapors, 


” IE summer after the United States 

Seine oe nnd ae ae 
ington, a member of the U.S. Chemical 
Warfare Service, hard at work on the 
development of gas masks. After trials in 
other directions, the Government con- 
centrated its efforts on charcoal, which 
Ticaite gree the eel helt Tay 
ssc legree. ‘The chief difficulty lay 
in obtaining dense charcoal, and everyone 
remembers the campaigns to collect peach 
seeds, from which the best was made, 

‘One day I recalled my work on siliea 
gel. We tested it in gas masks and it 
worked perfectly. But immediately we 
struck a snag. The silica gel could be 
made only in small quantities by a very 
complicated process called _ titration, 
ine counschine sresrinening tT a 
cela oie ned 
ing t in any quantity at nable 
cost. This 


a keen 
with caustic soda. 
eee 
resulting sodium 
sah eee 
oe 

eee 
chloric oad A 
jellylike mass is, 


formed which, 

upon being broken 
(Continued on 
page 127) 
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The Movie Maker 


A Romance of Real Inventions 


By S. W. NEWMEYER—Iilastrated by ERNEST FUHR 


Latent of marcels in motion picture produc. 
tiga a achemttfe filme “Nature ened Loves 
Ichich unfolds ‘on the screen the schole: dra- 
matic story of evolution, Beginning with the 
corth aa cine ain i portrayn the 
radual development of life throug! 

the creation of woman, and the 


Ws ‘0 crack in the ceiling or only a thin bar of 

realized with bewilderment that it wasn't his ceili 

nor his wall--nor his~yes, i was his Judy. For the gil 
‘there in the queer high-backed chair, her eyes closed, 


her lips softly relaxed, was the only familinr thing in the room. 
with its blank cream-colored walls, its white enameled table 


and chest of drawers. Even the narrow iron bed in which he 
lay was strange to him. 

iq Dt et his eves rove about the quiet room gale ola voes 
ing 


the chest of drawers, las. wi i 

wn its paper caver, on the white table in company’ wit 
three bottles. “The window shade was ae 

Ihut along its edge the sun made a bright lengthwise border. And 
i ffish™almost as though someone were dead. 

re was Judy, close beside his bed. He could see the 

‘breathing. He felt a bit guilty staring 

wer 40 hard: a sleeping person looks so defenseless. But his 

eyes were hungry for a tight of her: It seemed months since he 
had seen her. She didn’t look the same, somehow. Her dress, 

Not the knickered riding suit, but a soft, woolly blu 

‘at the throat, gave her skin the cream white 

tint of a gardenia petal. Don shut his eyes and chuckled softly 

he'd never dare tell Judy that. He knew her scorn for seuti- 


duly 


rustle in the chai 

Tat suing toward bi wid oe 
fe smiled, mpt to sit up—and became sharpls 

‘aware that his left arm was strapped against his side. Judy was 

‘nf her chain an jnstant, bending over him restraining. 
“You mustn't—" 


don’t you! 

“Of course!” Don 
intended his voice 
should express surprise 


‘at such a foolish ques 
tion but it was ae: 
countably weak and 
his words trailed off 


‘sudden 
anil, And 
ie did a thing so 
that for the 
moment Don lost his 
breath. | Bending over 
him, she dropped a 
swift kis on his 


Judy, bending over hin 
‘him bererbuoely. 


Ol, Bos, you do 
Know me this time, don't you? 


e perfectly 


spon goat aaronivere, 

of the elaborate film dramas we ‘enjoy 
today are remarkable incentions and discor- 
cries, many of whose secrets are revealed in this 
Sbsorbing novel of the movies. The Editor. 


1 and 1 call the nur” she commanded, and whisked oy 
fully’ out of the room. But before she hd closed the 
memory flooded over Don and he called after her hoarscly. 

hat we to Jerry?” 
judy looked back reassuringly. 


‘Thin broth—and sleep. Thick broth, almost il 
drowsy, 


‘Soft-boiled eggs and toast. ‘Then, feeling not at all 
on demanded extra pillows, sat up, and called for an 


; wasn't it? What's today?” 
“Friday, but—" 

“Then I've been knocked out three days, haven't I?" 
“The accident happened a week ago Tuesday.” 


‘VE. been away from the studio nearly two weeks?” Don's 
voice was with unbelief. He strained higher in the 
bed, but eased himself as his collar bone gave him a twinge of 


pai 
ow, Mr, Kennedy.” his square, substantial nurse made a 
fractional adjustment of the bedclothes with firm, authoritative 
pats, “if you are going to excite yourself, we shail just have to 
‘wait till you are stronger before we talk about anything.” 
I be good,” grinned Don. “But if you don’t tell me every= 
that's happened. I'l worry as hard as 1c 
Beyer's hig square teeth showed for an instant in a large 
te the events of the previous 


would be 
the hospit 


dered just. how much 
of his hidden thoughts 
revealed in 


he had 


said "Miss Burke 
aand she brought Ju 


‘afternoon, and Don de- 
termined to find out. 
Not even the progress 
ff the picture seemed 
so important now. 

ing his hand 
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thoughtfully over his chin, he was shocked to feel the young, 
forest there. He called for a mirror, groaned, and demanded a 


barber. 
wut, shave, and gaudy bor- 


‘Next afternoon, resplend 
rowed bathrobe, he settled himself in the invalid chair to await 


his caller, Tt was the first time he had been out of bed, and as 
iket over his knees she warned him 


‘Miss Beyer tucked a bl 


with emphasis wh 
ing not too broadly—she tactfully withdrew. 


EATED primly in a small, straight chair near the window, 
Judy finally broke the prolonged silence. 

You don’t look so much like an invalid today,” 

T don't feel at all like one except when I try to walk,” Don 


replied. “And, by the way, a broken collar bone is not con- 
tagious. You might draw your chair nearer.” 
‘Judy made a valiant attempt to control her dimples, then she 


tilted her chin ithed guily. Don's hearty chuckle echoed 
ll except that there was a peculiar electric 
ir, A current that snapped and sparkled in 
that tingled in Don's finger tips. 
it did you good to have concussion of the brain,” 
she commented as she moved her e 
from him, just beyond his reach. 
ight-hearted.”" 
“That's because of the medicine you gave me day before 
tend 
**t Medicine?” 
“A tonic, maybe. Anyway, I'd like to have the prescription 
filled again.” He attempted to say it lightly, but his voice shook 
alittle and his face was suddenly very solemn. He stretched 
‘out his hand to her. ““Judy—I can't come any nearer you—do— 
do Thave to get unconscious again before you will give me an- 
other kiss?" 


‘The room was very quiet, though the broad shaft of sunlight 
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young and shining sot solemn, took 
their piace within the curve of the bay. winder, 


‘nied benevotentiy on thee trom m 


id the 
fresh roses on the table poured 0 if stream of fragrance, 
‘Then Judy caught her breath with a litthe flutter of laughter 
and straightened up on her perch on the arm of Don's chair. 
“Te brought this back to you,” she said, and handed him a 
long. legal looking envelope she’ had brought into: the roan 


ned it over and read the typewritten in- 
“Last Will and Testament of Donald Kennedy.” 
Where in the world 1 asked, astonished. 


“Might as well keep it, Judy. Dead or alive, the little that 
Thave belongs to you. ‘Though T hadn't intended to tell you till 
Thad something to offer.” 


IRE was a moment of silence. Don looked up inquiringly 
just in time to catch a teardrop on his chin. Judy gulped 
and disengaged her hand long enough to dry her eyes, 

“Don Kennedy,” she quavered, “if you're waiting till you 
get rich before you ask me to marry you, you'd better say good 
bye now! If you don't want me when you're poor and need me, 
Twon't haye you when you're rich—and that's going to he very 

‘Don laughed, but Judy bent an accusing gaze on him. 

“If you only knew how many times you went over that when 
you were delirious!” she exclaimed. “It almost’ broke my 
heart to think you might die without ever knowing that Td 
rather have you without a geat than 

ny an ancient device not yet improved upon by a 
camera trickery, Dom made the ret of her sentence not only 
unnecessary but impossible. 
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threw all that ardor fata the 
ows’ scene? And Morgacet 

‘wee playing up Bry 42 
Teaponsively. "How long ‘had t 
Ferry deen, thet 

isa?” “Benet” Dow endered 


“Let me 
nuns comes bacl 
But at a safe distance from Don she stood and smiled. 
“Now for the surprise! Jerry has a customer who wants to 
Duy a tenth share int your fi 
How much is he willing to pay?" inquired Don cautiously. 
ifty thousand dollars.” 


Judy. “I must powder my nose before the 


ini poe mtn wld be rath on 


‘ 
ter. “And 


WAS good to be back on the lot again, Don felt the old thrill 

he took charge of the final scen a 
in a war hospital where Jerry took the double rile of himself 
and his twin brother, and where Margaret, the Englich nurse, at 
ast discovered that the villain and the hero were two different 
individuals. 

‘In making the final fase-outs, in which Jerry and Margaret 
held the center of the close-ups, Don experienced some em 
harrassment. Before his engagement Thad been easy 
for him to direct. love scene—only a 


a patty mart, too belly remarked Jerry's 
he'd a wonderful salesman 


pecial benefit, Don wondered. that Jerry threw 
all that ardor inte the more tender scenes? Margaret, wn doubt 
reliving for the moment her own shattered romance, was play 
ing up to him very responsivels. During the filming of the final 
farle-out, the lovely expression of her face—an inner glow, en- 
chanted and enchanting—made Don completely forget the prar- 
tical, unromantic presence of cameraman, electrician, and 
assistants. 

He came to himself with a start. How long had Jerry been 
holding that kiss? 

“Hieak!™ he ordre in a voice which he strove to make 
natural 

“The pair instantly dropped their arms and stepped apart. 
Margaret patted her hair into, girls always do 
thattand Jerry nonchalantly it a cigarette. 
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professional suggestions to make on that last shot, 
Donte asked, rolling his eyes wickedly at the young decor 

“Tm only an amateur.” Don replied, grinning. though annoyed 
at the flush that made even his ears hot. Your cigarette 
‘reminds me of one final trick shot T've figured out for the two 
brothers.’ 

While Margaret hurried to her dressing room to remove the 
final grease paint, put on for the picture that was to restore the 
brilliance of her sereen reputation or destroy it utterly, the two 
men with technical assistants and camera men strolled to the 
hospital set on another part of the stage. 


NLY the day before, the exposure reconciliation 
scene between the brothers had been made. Jerry had 
assumed both wiles until the final shot, where, having to shake 
hands with himself, another actor of his size and general appear- 
tance had been substituted. During this bit of footage the 
substitute had kept his face turned from the camera, the 
‘was removed from the Jens, and the shot made 
straight—not double exposure. 
“Now.” said Don, “I want to carry the scene a hit 
further with double exposure. After the handshake y 
doa on both ses ofthe pcture, face youre, and 
Your cigarette on one side of the picture from tI 
feercte you! arg holding on the other ele 
“Pim no magician,” remonstrated Jerry. ""Lcan't leave a 
mark in the air to indicate where I must match the cigarette 
in the second exposure. 
ng, Yet Fort have to.” Don replied. “We're going to work it 
this way.” 

Tnuler his directions the two chairs were quickly nailed to the 
floor and the camera used the day before was screwed hack 
place. While the shot on the left side was being made, Jerry 
stradilled one chair, his arm resting carelessly on its hack Ie~ 
tween his fingers was a lighted cigarette, but just before the 
last ‘bit'of footage was taken on that side, the camera, Was 
stopped and the film rewound. ‘Then Jerry became the actor on 
the right side of the set and. while talking with his unscen self 
an the other side of the picture, slowly drew a cigarette from 


When an equal number of feet on both sides had thus been 
double J, the mask on the lens was again. reversed. and 
Jerry. wi lighted cigarette, resumed his place on the 
left chair, ‘This time, however, the cigarette was tacked to the 


chair hack. though he to be holdi 


it between the 


appeared 
fingers of the hand that rested there. So close was the chair to 
the dividing line between the two halves of the exposure that 
the lighted tip of the cigarette protruded beyond the deadlin 
ter 


minute's cranking, timed by the stop wateh, the mask 
ickly reversed, the film rev nd, Jerry in the right, 
nd chair leaned forward and with an’ unlighted cigarette be- 

ight from the glowing tip of the one tacked: 
Tn the meantime, of course, that cigarette 
had been extinguished and relighted in order to preserve its 
length. 

“Bits like this,” commented Don when the shot was con 
pleted and he had given the order to strike the set, “ completely 
Toot the public. When they sce you shake hands with yoursel 
the wise ones will tell their friends how a substitute was put in 
At fat the right mocent—int Ta like to hear a fan toy te 

in away that eagurcttatrick!™ 


‘the mile or more of m; 
road suddenly sparkle 

Sloving mere evitDy, Une car reached ibe cad of the double 
row of lights and ascended the gentle hills of Altadena. For 
sentimental reasons, its five occupants were making. this i 

it trip the swan song of the faithful old vehicle. ‘Ton 
vas destined for the junk dealer, Now it came toa stop before 
small bungalow. 

In its cheerful living room Don and Judy, young and shi 


‘When the simple wedding ceremony was over and the brief 
flutter of congratulations had subsided, Jerry looked at Margaret 
ificantly. She smiled. Taking her hand, Jerry turned to the 
minister. (Continued on page 124) 
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Face Death 
to Explore 


Sea of Ice 


New Metal Mirror 
Used in Telescope 


FTER twenty-five years of 
research and experiment, 
Worge H. Lutz, a Chicago 
whose hobby has made 
him one of the best known 
ur astronomers, has per- 
fected a telescope mirror made 
‘ofa special new metalalloy that 
is said to be four times as hard as steel 
Ths great advantage is that it resists all, 
the wear that is necessary in use: whereas 
silvered glass reflectors, no matter how 
cearefully operate 
tin ime. Mr. Lute is 
wi ical part of his apparatus 
‘equipped with the metal mirror. 


Plaat Is Living Gas Works 


F YOU read, in our April issue. the 
fascinating story of Sir Jagadis Bose, 
Hindu naturalist, and of his discoveries 
‘existence of pl 
vegetable ve 
interest. this summer. 
ing world which science 
ehend. 
t 


. Bruner, haye just revealed 
that plants are the greatest miners on 
earth, “Raalishes, beans, and turnips 
fccupy more space underground than 
shove i “ie ‘ots of Your year 
rhubarb plant were found to occupy a 
cylinder of soil eight feet in diameter and 
ccight feet deep. while those af a ten-year- 
‘old horse-radish plant drilled down more 
than fourteen fee 


drawn from soil two feet underground. 
‘The vegetable world, to, has many 
strange creatures, these, just dis- 
covered by Dr. W. A. Hamor, Assistant 
Director ‘of the “Mellon Institute of 
astral Research, isa living gas works. 
Tt generates. gas which can be lighted 
with a match,” This plant, the dittany. 
Brows in southern reps and central 
ia, Its generating plant consists of 
containing ‘volatile oil. In warm 
‘weather the oil evaporates, making the 
air about the plant inflammable. 


ewest Achievements 
-of the Laboratories 


CTE latest steps in reaearch and in- the shape of a triangle being surveyed, 
tention in all scientific fields, im- records as many of its dimensions as are 
portant for their bear already known. ‘Then the wi 

day life, are recorded 


__ Inthe illustration Dr. Rowe is calculat- 
ing an unknown distance represented by 
the A-bar. ‘The B-bar and H-har are set 
to known distances, and to known angles 
at A.and C, and the answer is read at B 


National Icebox Standards 


A. FEW moutheago the Popular Science 
Institute of Standards undertook to 
‘establish efficiency standards for the 
guidance of purchasers of houschold i 
boxes and refrigerators. Today that un- 
dertaking is joined im a movement for 
nation-wide refrigeration standards, 
Representatives of mat 
cers and purchasers, Govern 
and others interested in the refrigerator 
roblem, including a representative of the 
Popular Seience Institut in 
—— - | New York City, and voted to establish a 
Lightning Distance Finder —*t of national standards by which the 


murchaser cat make his selection on the 
ATT the adding machine is to the ity and performance, A 
bookkeeper, and the slide rule to the tee, working under the 
wineer, a new. quick-figuring machine— merican Engineering 
tee, will draw up the 


the trinometer—is to surveyor, gunner, 
‘and aireraft pilot, thanks to Dr. Jos 
Rowe, of 

Mary, its inventor. 
rman can tell in. an 


ingenious device as 
“The trinometer is simply a tri equivalent. Moreover, in actual 

measures itself. All surveying and range- three different. ref 

finding computations depend upon trigo- about the same 

hometry the scence ofthe measurement 

Of triangles—and the tri- 


De. Lee E. Tees und Theodore Hunter of the Uaivensty of lows, have made good ther statement which 
Sppeared in Porecan Scrance Mownert for June, that the sounds of Buman nerve in action which they 
[RE hear could be umplised and brondcant by rauio. ‘They put the nee noises of Captain Cull of the 
University wack team on the sr. The etlete i wen here ith the nerve sound fecording apparatus, con 
‘pected with radio bromdeasting equipment attached to his leg. and Hunter i stimulating his nerves to acton 


uty, 138 POPULAR SCIENCE MONTHLY 1 
Woman Doctor May Win Nobel Prize for 
Cancer Research — Plants Manufacture 


Gas—City of Apes Planned—Man Swims 
Immune Among Hundreds of Hu 


melted twenty-two po 
another twenty-eight pounds, and 
four. In other words, the third re 
frigerator required more than fifty 
percent more ice than the first. 
et the buyer, unaware of this 
might pay more for the poor 
refrigerator than for the good one. 
For the most part the purchaser 
hhas been compelled, in making a 
selection, to depend on ay 
ance, which often is misleading. 
‘The Popular Science Institute 
has taken a leading part in make 
ina laboratory tets of well known 
types of refrigerators and 0 
judging their value by actual 
performance. The project of th 
‘American Engine 
Committee, in which the Popular Science 


Woman Leads Cancer 


‘Maude 
purchaser getting his money's worth, 


What KillsUltra-VioletRays? 


lites, exist 


thant the Sharks Refuse to Eat Man 


\d scientists have QHARKS—except one species—do not 
that robs the 0) bite me 

ir of the health Ex. That is the verdict brought back fro 

a recenly were conducted by the the, Bahan by Yan Canes pgp 

Health Department of Baltimore regard Heer, ichthyologist of Spring J lis Gicla 

ng the belief held by Dr. James H. N. J. As forecast in “Risking Death for = alk in Circles 


“mica 
in less quanti 
tops of tall buildings, 
speculated on the ager 


F WE couldn't sce where we were goin 

we'd rum in cireex Persons lost ik 
the woods often turn completely around 

Experimenting with dper- 


it of Food and Science, 
me produced by plunged into sha 
the electricity in street, railway wires settle the dispu 
right absorb or kill the ultra naturally man-e 
Dr. Shrader has desi ks and barracudas did not bother if. A. A. Schaeffer of the Univer- 
for collecting and tes me in the slightest,” Heilner reported, sity of Kansas recently discovered that 
level, in various sections of “The sharks fled at the slightest noise, our natural tender 

and the barracudas evinced ing spirals, like a 7 
mity. One shar, people turn tothe right; others to the left. 
dattacked our Professor Schaeffer found that fish follow 
"but he was acting in the same course. 
selfadefense. ‘Just why we have this tendency: the 

psychologists are seeking to explai 


4,524 Deaths Due to Falls 
ETERAN of the fiercest fighting is 


A City of Apes 
BATTALION of ch 
pangees and other apes 


is being recruited to. help AX France tripped on a shoe st 
their human cousins stamp headlong, and broke his neck. A steeple- 
out insanity’ and erime. jack who had just performed. breath. 

Medical Center in on a skyscraper stumbled 


New York City announces ‘and was erippled for li 
that a community of apes Such incidents are not infrequent. 
soon ‘will be established. People, as a rule, consider their own 
‘The animals will be made chances of such accidents remote. The 
subjects of tests of effects compiled by a leading 
of narcotics, alcohol, and nee company, however, 
infectious diseases on suc- show that the average man's chances of 
cessive generations. ireing injured by a fall are almost as great 
Their psychological re- as of being maimed by an automobile. 

actions to poisons, and the "OF 22,000 accidents outside of industry, 
effects on their offspring, 6.687 were caused by automobiles, and 
‘may shed valuable light on y 

why some children come 
into the world with sub- 
normal minds. 
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Surprising 


New Ideas of 


“Mucilage Fountain Pen Inventors 


Designed for pocket or desk, this de 


ha 


New Razor Blade Holder 
ie 


Toe Guards Save Injuries 


Light ont strone shies strapped over 


Flashlight Writing Pad 


Gace week if in sharpened 
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Windshield Screen Keeps Out Dirt 


<| 
— 


Safety Fuse-Pulling Device 
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Submarine “Sunk” in Test 
ed in Half Hour 


Submarine 
other ti 


7 was sunk 


‘on hour. ft 

in the Navy 
be pee ase of anol 
tater a8 that of the Sf. "The 8 
Tt tanks were filled with water, Divers 
attached am ait hose from the 8-28 to the 
lont ahip's Lanka, from which the 8-29 
then blew the water. causing the " wreck” 
torrie to the surface of the harbor. 


Look Outfor Poison Ivy Now! 


EWARE the poison ivy, with its 
ree telltale leaves in a cluster! 
2 Shs Ne of peer, the US, Hah 
ows plant, poison 

that causes skin irritation, violent itchi 


disaster a 


‘of the lucky persons 
re partly immune—and experts 
there is no stich thing as absolute 
ity—vou may acquire the poison 
from directly against the 

Tea mac oe Free standing in the 
ivy. The i 
vided but heavy dose of paleo, an 
som the wor say 
nog. you ean be pons 
Bi the rowing plants except by actual 

contact fr doubt. 

‘Some persons are naturally more sus- 
ceptible Lome others; but even the most 
hardened have been at least mildly poi 
soe eprint ar eee te 

ed expontre. ‘The safe thing i to 
void te weed allopetiee: and that ia 
‘not difficult, for it is easily detected. 

Its shiny green, notched leaves form a 
three-leaved cluster that at once dis- 
Siehasher it from irk vere canted 
any other plants with which it mipat 
Suteet And be tase relatives of the 

sison ivy—poison oak and poison sumac 
Laced leaves of different >. though 
also in the pattern of three. 


Only arid lands and mountain eleva- 
ions above 6,000 feet are free from the 


countrywide invasion of the 


Mir ittamed relatives fee flocs 

festoons ravines and bliss alike tt, 

ing in autumn to beautiful scarlet and 
collectors. 


Uberate grubbing out by the Sols, wil 
destroy poison ivy near the : 
ing with 
Forest 


‘One thorough spraying is often 
sufficient. And a solution made by dis- 


Sauer pl a 
‘There is no mystery about the poison 
‘An oil secreted in the 8 


of the best is bathing with salt water, sea 

‘water if available. Another is awash 
2 teaspoonful of borie acid dis- 

‘quart of hot water. 
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Scientist’s “Talking Book” 
Soon Ready to Read to You 


IAT he is working on an electric 
Tetris that sees whee sioat be 
ust been revealed by Dr. W. R. Whitney, 
director of research of the General Elec 
{ic Laboratories, ‘In realty this device, 
he explains, will be a lo 

that’ uses, i 

strips of hie film such as 
are employed in “talking movies.” ‘The 
‘words it reads will have been recorded 
previously in a studio, Since there are no 
pictures on the fil, its whole surface ean 

‘used to record sound 


It should be 
bought for about six dollars, or else 


rented, Dr. Wilner,» predicts, when the 
De Waitany mt aeiog toto 

- Whitney is not ty ue a 
device that can read aloud meehasealy 
from an ordinary book. Another expert, 
pao EE; Fournier Alb, of London, 
at that some years ago. 
“optophone,”” with its electrical eye, 
could translate printed characters into 
distinctive sounds; but they were arbi 
trary and bore no resemblance to the 
English Ianguage, in which the same 
letter combinations often have diferent 
inflections. 


Human Traffic Signal Lights 


RAFFIC potlceraen in Bath, England, 
are equiped with the nove leticl 
flash-signal shown below to protect them 
from being run down by careless motor- 
ita! Asal battery which i eared on 
the officer's belt supplies the necessary. 
deze ‘current to operate the “human 
thu 
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Earthquakes Made to Order 
To Help in Railroad Survey 


XPLOSIVE charges set off under 
ground, are helping Russian engi 
neers to survey the route of the proposed 
‘Turkestan-Siberia railroad. ‘The “man- 
made earthquakes, recorded on portable 
seismographs, reveal the geologic struc- 
ture of the underlying rock. ‘The unusual 
‘method is the same that has been success- 
fully used in this country to locate under- 
ground “salt domes” which indicate the 
likely presence of subterranean oil, 


Rescuing a Dying Language 
SAVING «dying language that in few 
‘years would be extinct was the task 
that Dr. F. G. Speck, anthropologist of 
the University of Pennsylvania, recently 
fet himself. He has just returned from a 
hurried trip to the Catawha Indian reser 
vation in. South Carolina, where he 
learned what he could of ‘the ancient 
Catawba tongue from the only remaining 
persons who speak it-two old Catawha 
women, Mrs. Samson Owl and Sally 
Brown. His records of the singular, one- 
syllubled tongue will be preserved by the 
Fommittee of Research in American 
‘The once-powerful 
led from the Ohio 
mound builders, has dwindled to thirty 
‘warriors and 170 persons altogether. 


Snakes and Ultra-Violet Rays 


HAT there may be truth in the belief 
poisonous desert snakes are the 
is suggested by the recent report 
of two investigators to the French Acad- 


poison was used. ‘These rays 
ight and are most intense 


Push Buttons Tune Radio 


WUNING-IN a, desired broadcast 

station is merely a matter of pressing 
& button or throwing. lever, in the new 
Automatically contrlled radio receiver 
perfected by Harry N. Marvin, inventor 
and moving picture pioneer of Rye, N.Y 
shown with it below. ‘The necessity. of 
turning dials is eliminated by the device. 


Harry N. Marvin operating the radio receiving device it took hie 5 
{year to perfect which tanen by pressing of buttons or throwing of levers 
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Listening to Roar of Somersaulting Atoms 


Clock Controls Street Lights 


PERATING according to the hours 
id minutes of daily sunlight, this 
remarkable newly in- 
vented astronomical 
lock turns on the street 
lights when the sun sets 
in the evening and 
switches them off in the 
early morning when the 
sun_comes up over the 
horizon. 


miles of brightly illumi- 
nated streets in Oak 
Pa Mp meeen ie, 
‘out a single moment o 
darkness, due to the in- 
stallation of this auto- 
matic “sun switch” at a 
cost of $1,036,000. 


OARING noises t] 
nearly deafened 
cently listened to 
of iron turning. #0 
stration given by 1 


n 
ull that. over 


a line Jess than an inch long, these tiny 
particles of matter are not too small to be 
heard when their sound y 
‘an apparatus developed by the Bell T 

‘and used by Dr. 
100k. ‘The noises were magnified to 
ten billion times their original strength. 


Fireless Mine Blasting Gas 


HUGELY compres carton . 
he same gas that is used under 
moderate pressures in many household 
‘electric refrigerators, has been successfull 
tried as an explosive at the Lick Branc 
coal mine in Maybeury, W. Vas, accord- 
ing to Robert ML Lambie, chief of the 
West Virginia mining department. Not 
‘only does it banish fire and explosion 
hazards, but it has proved a worthy 
‘commercial competitor of standard blast- 
ing powders. 
“Two-foo 

liquefied gas 
the coal 


teel shells containing the 
re thrust into drill holes in 


‘at whieh point 
Kexplodes, breaking out the coal 


Cruiser Sets Speed Record 


‘TEAMING at a 36.3-knot clip, 
alent to forty land miles an hou 
French eruiser “Tourville recently made 
what is claimed to he a new speed record 
jong the navies of the world. A short 
before, a French cruiser, also of the 
.000-ton class, the Duquesne, made 35.2 
ots. The Tourville's engines 
132,000 horsepower. 


Glass Blackboards Proposed 


LACKBOARDS of glass, translucent 

‘and illuminated from ‘behind, are 
foreseen as school equipment in a recent 
report of the American Physical Society. 
Writing on such boards, tests showed, 
could clearly be seen from any angle. 
Also, the board ean serve as a screen for 
Projection of lantern slides, and, with a 
diagram thrown on the screen, chalk lines 
can be drawn to supplement it. 
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New Gains in Conquest of Air 


Statistics Show Flying Safer 


HILE more 
farther with 


nes are flying 
Toads than ever 
‘accidents ix 


cc pilots, 
‘Alaska, where 
wisually seve 
530,000 ri 


during theve years ending 
lanes of the Imperial Airways 
ww nearly” 2,500,000 miles 


1¢ British railways in 
1842, when railroading was years older 
than aviation is now. In that year eight 
railway lines carried 10,000 passengers for 

ance of 8,500,000 miles, and twenty- 
two passengers were killed. 


All-Metal Steam Dirigible 


8 envelope already more than half 
completed, an all-metal experimental 
irigible that ‘Thomas B. Slate is building 


Glendale, C expected to be fin- 
ished and ready for test some time this 
It is t craft of extraor- 


‘accessories, 
pnd a passenger cabin are to be made 
immediately. Tnstead of the usual 


Spinning propellers, a blower mounted at 
the nose anud ran by a steam turbine is to 
propel the ship with a jet of air. 


Chasing Bandits with Plane 
'HASING b 


‘made their escape in 
high-powered automobile, of which a 


alee fight over 
Lake Constance, 
Seiteertant Her four 


Tia. tmininsum sped 


(135 allen an howe 


description was telephoned to the Ford 
et near Hammond, Il 

An airplane waiting there took the air 
in quest of the “robbers.” It picked up 
the motor car before the “gang” reached 
the safety of Chicago's trattic maze, and 
“bombed” it from the air Since the 
ove experiment proved succesful, out 

Ws may have anew weapon, Uhe air- 
plane, to fear. 


Plane Surveys Electric Line 


WV ITE thes tripe of sped camera 

over rough, undrained lake 
districts between Toronto and the Ottawa 
River, a 200-mile route for a high-tension 


~_ 


electric line recently was surveyed at a 
saving of weeks of ordinary surveying and 
great expense. With photographs taken 
from the airplane, a survey party was able 
uickly to locate, the chosen rote a 
tely acquire the necessary 
erty and tower ial 
Air mapping. according to the Army 
Air Corps, which has developed it to a fine 
art, is far more accurate than that by 
other means. A recent survey of Alaska 
could have been accomplished in no other 
way, unless years of time and great sums 
of money had been spent. Now Army 
aviators are engaged in, mapping 
sections of the United States, including 
the Florida Everglades. 


London, the other day, Capt, G. de 
Havilland, noted British airplane deximer 
‘and pilot, deliberately pointed his Moth 
‘at the ground, crashed, and stepped 
from the shattered fuselage unhurt, Tt 
was a spectacular demonstration of the 
way that the new Handley-Page wing 
slots, described in the February Porutan 
Semmes Movrmry, wale an ordinery 


te is ool prof. The U. 8. Government 


rights to use the slots in 


MYnioae moth cin mpaseuye il 
that of Capt. de Havilland would have 
tbeen suicidal, but they held the plane’ 
descent to a maximum fall of nine miles 
‘an hour vertically—enough to crack the 
fuselage but not to injure the pilot. 
trapping the air stream passing over a 
plane's wings, the slots give a pilot extraor- 
inary control over his machine at 
times when he would otherwise be helpless 
to prevent disaster. In particular, the 
US Navy expects the slots to make 
possible slow-speed take-offs and landings 
‘of planes on its new aircraft carriers. The 
‘wing slots can be easily fitted to machines 
already in service. 
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All-Metal Steam Dirigible Nears Completion and. Greatest 
All-Metal Plane Flies—Air Safer Now Than Trains in 1842 


Hubert O'Neil, Univer: 
Teh) whe learned ¥o My 


{n'ale"houts with Martin Jensen. noted aviator, hie instructor, 
before fist solo fight. Me landed unhurt but damaged the plane 


Gold Rush Made in Planes 
FOUR eal end four large planes have 
i 


just been ordered by a recently * 


organized Canadian mining compan 
be. used in exploring and devel 
i sas over the whole of Cat 
to the Trade 
.. Prospectors 
gold fields, stal 
to register them. 
transport enginects 


‘expedi 

ie ow. When, Fay 
Bernt Balchen tested Commander Byrt! 
South Pole plane in Canada, they took 
advan the opportunity to beat the 
latest gold rush from Le Pas, Manitoba, 
to the lteindeer Lake count q 
‘out thirty-one valuable cl 
they had all to themselves: Fr 
‘other prospectors then obtait 

{and followed their example; while t 
femuined’ at Le Yas, evalting prion 
thaws to make the land trip passable, 


Echoes Tell Plane’s Height 


SERIES of explosions like a ma- 
chine gun's rat-a-tat-tat, with- 
in a plane’s undercarriage, tells an air- 
wan his exact height, even when the 
round is obscured by the thickest of 
fog, in a new device to be installed on 
French aircraft, Electric sound detectors 
pick up the echo from the ground and 
kage the craft's altitude, ‘The deviee 
‘which has an indicating dial in the cockpit, 
is ffetive as close as one foot from the 
‘ground, it is said 
"Meanwhile twelve prominent French 
pilots, interested in safe flying throush 
fog. have performed the experiment of 
hing bllad” or. relying "a ie 
standard instruments alone, ‘Each sat 
rapletely abt ix and unable to ove out 
ie, in a plane equipped with dual eon- 
trol. Another, pilot in each, forward 
cockpit was ready to grasp the “stick” 
“bli 


beginning of the trials, did the emergency 
pilot need to take control of the plane. 


Collegians’ Altitude Race 


NEW kind of inter- 
collegiate contest is 
Scheduled. this month 
Mitchel Field, where 
college airplane pilots will 
match their planes against 
‘one another in a novel race. 
‘Mtitude and com 
bined make the goal: the 
‘team whose members, flying 
‘singly, soar a mile high in 
the shortest time, will bethe 


Pilots may fly their own 
‘or borrowed planes. ‘There 
fare about twenty college 
‘aero clubs in this country, 
most of whose members fly small planes 

jow horsepower. In the race, to give 
8 air chance. planes ill be, loaded. in 

oportion to their wing surface. 
thouannd dollar in prise are obere. 


Lindbergh Gets New Plane 


toParisin the spring of last year, flies into 
retirement on the wings of fis new plane, 


of, which the 


Corporation, is said to be the finest. the 
Wright factories have ever made. The 
nical bird itself is slightly larger 


than the famous Ryan monoplasie Spirit 


- ‘ 


it is by the same makers, 
Great spotlights, suggested by Lindbergh 
himself, are “eyes” upon the wings that 
make night landing easy. 

‘The Colonel recently denied that he 
planned a round-the-world flight or a 
trans-Pacific hop, as persistent rumors 
stated. He said he planned henceforth a 
‘quiet life as far as possible from the well- 
meaning throngs that have overwhelmed 
him wherever he has appeared. 


Smithsonian Credits Wrights 


RMAL credit from the Smithsonian 
Frets ia having made the fist 
man-carrying flight in air mash 
the latest step in the controversy which 
recently caused Orville Wright to remove 
his original plane from that ins 


“This dispute hangs on the flying ability 
of the “aerodrome” designed and built by 
the late Samuel P. Langley, then secre 

of the Smithsonian Institution. 
nian officials had placed on his m 
instead of on the Wrights’, © 
songs, label designating it the ist 
craft “capable 0 fr 

under its ow 


Smith. 


while the Weig 
ioncer fight. P 


cials hope the 


planes ce, which is to be 

exhibited at Cologne, is intended to avert 

the danger that an airman, jumping to 

self, may foul his parachute on 

lane. pull of hand trigger, ad 

shot free. ms used 

n vaudeville to huel performers 

from eight to a hundred fect in the air 

were the inspiration of the airplane 
device, according to the inventor 

\ 


fered. “Thus they  *scssfully tested i= England. Squadron Leader J. Noakes flew the gant Gfteea miautes to an alutade 
ap onaghs a ‘263,000 fee. Bote the sie ofthe craft in compariaon with Use men ia the pictures. The plane weighs 15 


repeatedly flew to designated points, On 
only two or three occasions, at the 


ig 


FT HE sorending, of general sla for 
the apprehension of lawhreakers. in 
New York City's five boroughs is speeded 
up by the recent installation of telegraph 
typewriters in the scores of precinct police 
stations scattered through the metropo- 
lis, The mechanical telegraphers relieve 
fa iarge number of operators for use in 
other police capacities. Mayor James J. 
Walker is seen flashing the first message 
the first. transmitter in police head- 

ines falso carry rou 
orders. 


A Motor Car Built to Skid 


DDRRICNED fo ski soften post 
ble, a novel automobile by 


land, will eventually make "moto 
safer, By driving over different ty 
all sorts of weather and changing 
of tires, the investigators hope 
to determine the best tire equipment and 
pavement to make motoring safer. 


Pipe Line Saves Potato Crop 


ESTERN irrigation methods were 

successfully applied not long, ago 
by Lewis A, Toan, New York “seed 
potato king.” When excessive drought 
withered his potato vines, Toan recalled 
scheme he had seen used.in Montana. 
He piped water from the village main, 
fa quarter ofa mile away, and saved his 
entire crop by the method seen at the 
right in operation. 


Lightning Immunity Zones 


BOUT every. tall building equipped 
APES hiding rose these an 
Visible, but. ever-present, cone-shaped 
zone of safety, according to F. W. Peek, 
Ir., engineer of the General Eleetrie Com- 
pany. ‘Tests made during storms have 
shown, for instance, that the Woolworth 
Building in New York City is not only 
itself immune to lightning bolts, but 
creates all around it a conical protected 
area whose hase is 1,100 feet in diameter. 
Had the Pulitzer Building—lightly out- 
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Machines Spread “Stop Thief” Alarms 
a 


side this range—been 200 feet closer to 
the Woolworth Building, it would not 
have been struck by lightning last 

mer, Peck declares. “Engineers are 
ing their recently discovered knowledge 
of lightning-proofing, acquired in labora 
tory experiments at Pittsfield, Mass., to 
the protection of oil tanks in the southern 
part of California. 


Gasoline Tax in 46 States 
(OTORISTS who tour and those 
who merely drive near home are 

‘contributing to the cost of the highways 
forty-six states and the District of 


of gas sold. ‘Today only two states, Ne 


York and Massachusets, are not ah 
motorists to help pay for the roads 
gasoline surcharge, while five states col- 
Tect five cents for each gallon, 
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Tiny Meteorite Hits Bal 


Second Instance on Record 


HE second recorded instance of a 
meteorite hitting a human being has 
just been reported from Japan, where 
ay peutis el onlastel orice sven 
mack lof a theoyearold ‘baby gal a 
Pay In Sakata, near Talo. Deoptie the 
Tecanioenetaiee of metecrtor tet 
are known to bombard the earth each day, 
so rarely do they happen to fall withi 
Tange of civilization thet there is but ove 
fatal ident on record—a falling stone 
from the bea seni that killed a man in 
India, in 1827, 

‘The Japanese baby's mother found the 
tiny stone, still warm, in the folds of the 
child's dress, Examined at Kyoto a 
verity, i proved s typleal meteorite With 
Steet chase tanuel by oct J fe 
earthward flight through the air, It was 


meteorite ever recovered. 


World’s Most Silent Room 


proof room has 
been completed at the Un 


that of uninhabited 
wastes. Sensi- 
i nble 


ence mameeoene 
d by the slightest accidental 
tis built like a thermos bottle, for it is a 


layers of lead, wood, and felt: 
entire chamber rests 
concrete, wood, and 


Ultra-Violet Light Varies 


UST as there are seven 
idely dis 
Colors, ranging 
to red, there are absol 
ly distinct “colors” of the 
ble ultra-violet light 
0 widely advocated for 
health treatment, two 
New, York City physicians, 
Dr. Hf. Goodman and Dr. 
W. TT. Anderson, recently 
announced. Not all these 
“tints” have curative 
powers, these doctors say 
and to end the confusion 
regarding them and the 
: benefits of “sunlight 
lamps” that purport to produce 
them, some standard method of rat- 
ing the rays is urged. 
“Extravital” “vital.” and “in- 
travital” are names, proposed for 
the mast important “colors.” "The 
vxhuced only by certain lamps, have 
some bodily effect; the second are real 
health rays, found in sunlight as well as 
lamps: and the third, nearest in character 
to iible Tight, have no known value 
whatever. 
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Seven Babies Born at Once 
Make Twins Seem Ordinary 


ere is one recorded instance of seven 
living children born together. All but 
one died. Five eases are known of six 
children born at once. Even quadruplets 
seldom all survive as have four girls of the 
Keyes family, born at Hollis, Okla., 
Tourteen years ago. One ina hundred is 


about the average of twin births to single 
‘ones; triplets, one in 6,000 times. Five 
births at a time happen only once in ten 
million eases. 


Heart Revived After 2 Days 


UST a few drops of a clear yellow li 
‘started an animal's heart beating 
‘again two days after it was removed from 
the body, necording to reports from 
Australia. ‘This miracle-performing chem- 
ical will soon be available to the world, 


calls his ‘he most powerful 
heart stimulant known, ‘Tests with 


animals have proved the 
Tiquld capable of re 
ua heart apparently 
dond, and experiments 
with human beings have 
Confirmed. these results, 
tis reported. ‘The we 
der’ liquid. iy extracted 
frown anizal hasta 


I Braces” Abore:” Phot 
ficrograph showing the 
, ‘tifoemity the eh 


New Are Welding Marvel 


FT ORMENTS of ctr pacity etal 
and assure a perfect joint in the latest 
electric are welding process, developed 
by a Cleveland firm. 
Tt employs an elec 
trical phenomenon con- 


‘which, ‘put, to work, 
ives the welded part 
of the metal the samme 
strength and ductility 
ay the, plates joined. 
Heretofore the 
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A Word-Puzzle Tablet in Roman Ruins 


rheologists 
1,200-year-old riddle of the ancient 
Homan sity of Timgad, Africa, destroyed 
‘the Arabs in A. 

ier sacred a hepant sek 
dicated that a man whose name began 
400,000 
sesterces (about $20,000) for 
some purpose. A second frag- 
ment, found four years later, 
indicated that the building 

had been used for a purpose 
‘a word ending 
‘Archeologists 

li Latin words that 

ted the missing part, w! 
when found proved they had 
filled in the inscription, cor- 
rectly. ‘The stone tells that a 
Roman citizen, Marcus Ivlus 
Quintianus Flavius Rogatia- 
nus willed the money to his 
native town to found a 
bibliotheca—a library. 


Moon's “Rays” 
Still a Puzzle 


YSTERIOUS bright 

“rays” ‘when 
ever tel fare pointed at 
the moon are puzzling astronomers, 
according to H. G. ‘Tomkins, English 
scientist, who is building a special 
ing telescope in an effort to determine 
their significance by photographing them 


in the ground, oF ih a streaks from 
extinct volcanos, has been suggested, but 
‘Tomkins doubts these theories. 


A World-Wide Radio Clock 


NE clock to beat time for the world 
is the remarkable proposal of Prof, 


Arthur Korn, noted German inventor of 


accurate time, 
advocated by 
Sar eel aeaee sevens iit 
throughout the world would be brought 
to agreement as close as one one hundred 
thousandth of a second, Elaborate plana 
of Prof, Korn include the use of televi 


with the master timepiece. 


‘At present each country sets its clocks 
from its own hati 


nal astronomical ob- 


Korn points out, there is often a di 
crepancy of a fifth of a second. ‘To tH 
Jayman this is unimportant; but astron= 
fomers and others need a universal time, 


Wire Nets Defy Lightning 


AS Aiprotection agnint ightning thre 
Pacific Coast oil companies have in- 
stalled systems. of grounded wire net- 
works over their oil reservoirs, in addic 
tion to 200-foot lightning rods, as seen at 
the left. ‘The towers protect against 
direct strikes, while the network is sup= 
Poet, te cary, off any induced: charge, 
ping it off the reservoir and providing 
a good metallic path for its passage to 
the ground. Fires started by light 
have entailed losses of millions of dollars. 


Answers to Your Questions 


PULAR SCIENCE MONTHLY is 
‘gad to answer, whenever possible, 
readers’ questions on any subject within 
its field and to supply names and ad- 
dreses of makers of devices dese 
in the magazine. Inquiries, inclosin 
stamped, self-addressed envelopes, shoul 
‘be sent to Information Department, 
Poruzar Scexcr Mowrit.y, 250 Fourth 
‘Avenue, New York City. 


City Map in Public Square 


OURISTS and out-of-town visitors 
Boule able to find their way around 
letter if they, could inspect a large, de- 
tailed map of the city. So argued the 
authorities of Berlin, and ordered such a 
‘map installed in Potsdam Platz and cov~ 
ered it with heayy glass to prevent muti- 
Tation, “Tt has been consulted by. thou- 
sands’ of newcomers to. the German 
‘metropolis since its adoption. 


joundless” Police Whistles 
HISTLES whose notes are far too 


the suspect. 
Microphones iy jamouflaged 
throughout the city, piek up the inaudibl 
found waves and Hash the alarm to Cen- 
‘gal Police Headquarters. ‘The officer in 
street can direct the sending of 
in Morse code through the use of ‘his 
soundless whistle. A somewhat i 
system has been in vogue in Germany, 
where such “ultra-whistles” have been 
tised to summon police dogs that can 
hear them, though human beings cannot. 


just been announced. 
discovered last summer by Prof. C. T. 


wile, who were making a motor trip 
across the Nevada desert regions, Great- 
ly to their surprise, the motor tourists 
‘came upon a small patch of erupting hot 

ings whose craters were much like 
those’ of ‘the world-famous. Yellowstone 
National Park geysers in Wyo! 

Hitherto Yellowstone National Park, 
which contains more natural geysers 
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(On a trge, tow pedestal of urtite fore ia Petar 
Pots, Bevin hen been placed permancatly 0 large 
tap of the city, protected by a glam covering. 
Withio a few months i has quided samy vasiers 


than all the rest of the world put together, 
was thought to be the only place in the 
United States where they were to be 
found. Iceland, which gave the odd 

ing springs name, and New 


‘Zealand also possess famous geysers, 


How Much Do You Know 
Of the World You Live In? 
- your knowledge with 
[isn fence ee 
the hundreds our readers send 
in. ‘The correct answers are 
given on page 115. 
|. What game like baskithall 
was played by” ancient 
‘Americans? | 
2. Where do angostura bit- 
ters come from? 
3. Where does Cayenne pep- 
per come from: | 
4. Where is radium mined? | 
5. Why is the Labrador conse 


6. What is “The Rainbow 
Turned to Stone"? 

7. What are the greatest 
waterfalls in the world? 

8. What country has the 
‘most earthquakes? 

9. Where is there a lizard | 

that resembles the ancient | 

extinct dinosaurs? 

What lake apparently ie 

devold of living creatures? 

. Where has soil erosion de- 

| stroyed much land? 
12, Where is the Great Dismal 

Swamp? 


How Folks Will Live in 1978 


FOW people may look and live fifty 
‘years hence, with customs strangely 
‘hanged from those of today, was recently 
visualized at an ideal home exhibition 
London, where these photos were taken. 
According to the designers’ theory, the 
hhome of the future will ted 
that all roon 


nterchangeable wal 

pressure of buttons, 
a flower beds can be shifted. 
Eating from cartons, destroyed after use, 


will dispense with dish washing. Each 
family will have a limousine-airplane, 
For convenience and better health, 


people are expected to live customarily in 
garments not unlike bathing costumes of 
today, and to bathe more or less constant- 
ly under Inuge electric lamps. shedding 
the bealth stimulating ultra-violet. rays, 
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Know Your Car 


UR automobile motor is 
heat engine. Tt is the 

of combustion that drives 

But with the gasoline motor, ef 

ficient as it Is, a considerable 

| amount of heat is wasted. ‘This 
hheat goes into the cylinder wall 

evlinder head, and the moving 

metal parts 

the motor 


‘The water jackets on the eyl- 
inders, the radiator, the fn, the 
pump, and several gallons ol 
Water take the heat fromthe 
wlers and get rid of it by 
heating the ir that passes 
through the radiator. Anything 
that impedes this heat transfer 
will interfere with the cooling 
system, Dirt, scale, and rust 
slow down the heat transfer. 
‘Make sure—particularly in hot 
‘weather—that. the 
Tom is cleaned oceaslonally that 
the fan belt is tight enough, and 


construction is soon to commence, is 


that the radiator is kept filled said to be 
with clean water. heavy 
overlook Swi 
= ——— las Fairban 


who was a noted co 
fore entering the motion pict 
is suid to have contributed 


House Clings to Cliff Side 


A, HOUSE tailored to ft a elif, and mechanical design. 
supporting itself by its own sheer house will be a show place of So- 
‘weight against the rock face, is the unique will be only a dilatory 


seashore home at Solona Beach, Calif. 
‘that William Cameron Menzies hus de- 
signed for two moving picture celebrities, 
Douglas Fairbanks and Mary Pickford, 
hhis wife. Tis garage is on its roof, and the 
actor can drive directly into it from the 
road. Below are the living quarters, in- 
eluding living room, i 
rooms, and breakfast pat i 
bbe windows on three sides only. An ele- 
vvator within the cliff transports the 
pants to the bathing beac 
or to the library i 
With intermediate stops on the way. At 
high tide, boats can moor at the landing. 
Technically the odd house, on which 


\e motion picture stars, 


Auto in Use for 37 Years 


REMARKABLE, stay 
some of the pioneer 
evidenced by a French machine that 
thirty-seven years old and. still. going 
strong, ‘The cur i owned by the pit of 
a little French village, and has traveled 
faithfully more than $00,000 piles in ita 
if and useful life, A one-horsepower 

ne drives wer old contraption 

and dale andl cobblestone streets 


over 
‘The gasoline tank is located over the 


ne, while the radiator is in the rear, 


120 Millions of Us Now 


Y JULY 1, 1928, the United States 

will have’ 120,019,000. inhabitants, 
according to the latest estimate of the 
U. 8. Census Bureau—an increase of 
nearly fifteen million since 1920. New 
York leads the states with more than 
leven million, while Nevada is last with 
77.407 persons. 


Boring Huge Telescope Glass 


‘ON the U. S. Bureau of Standards 
will undertake the ticklish job of 
Soring an eight-inch, hole through the 
center of the largest disk of optical glass 
ever cast in America, and the most perfect 
in the world, When no commercial glass 
Yorker jn the, United States could be 
ocd who would ik preparing the giant 
iss for its place in the Ohio W 
iniversity’s “new reflecting. telescope, 
Government experts decided to porate: 
the work themselves. ‘They had already 
‘manufactured the disk after great firms 
hhad balked at the order, an achievement 
illustrated in the May Porcian Scumven 
Moyrmr. 
Due to the unique way in which the 
seventy-inch disk was made, A. N. Finn, 


tinder ‘electric control, for eight 
months after it was cast has ef 
fectively relieved it of any inter- 
nal strain that might imperil it 
in the cutting process, he says, 
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Helpful New Tools 


I's slp to make this novel 
checkerboard” cake, for ® 


‘A new holder of sponge ruber keepe 
‘Your soup tn ‘place and. serves ef 


—_ 


Siting four with one hand is eany in hie 
fnew hitchen device. At s premure of the 
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in the Household 


li 
E 
ii 
i 


shows below, made expremly 
{or the porgoue Te caries te 
‘own lnm, and clips are pro. 


i 
i 
i 
i 


aking the most of tite closet 
once ts pomible with these new 
Mangers te oats and ita dete 
long. broomticklive handles 

‘aie'you to hang clothes on high 
ook erdinarty far out of reach 


‘You iron cord won't 
wee nde He yo 
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What Would You Do If You 
Were Czar of Radio? 


NO stretch of the imagination is 
it possible to run six ears abreast 
‘on a road only wide enough for 
four. It simply cannot be done. 
And yet that, ina just what 
radio broadeasters jing to do. 
1 hundred stations are broade 
and of wave lengths only 
to accommodate about ni 


stations. 
‘As a radio 
Squeals, 


Y ‘It wouldn't be so bad if the whistles and 
ssqonis were confined to dlatant sta 
isu you could Histen to local tations 
exclusively, However, tations open 
too close’ to the same, wave Megth it 
many ‘cases, spol! local reception. with 
whiting noise 

Congress has passed an Act, which 
eyentunly wil real in the overhanling 
ofthe whole broadcasting situation froat 
stem to stern 


HEE drasti 
fare cor 


law 
Te is 


provisions of the 
in Section 


hereby declared that the people of all the 
zones established by Section 2 of this 


order to provide 

authority shall 
‘as nearly as possible make and maintain 
equal allocation of broadcasting 
jcenses, of bands of frequency or wave 


PRIZES FOR BEST LETTERS 


the object ‘of which te. to 
make broadcasting of the 
greatest service to the max= 
iinum number of people. 
3. Write out your plan ax 
briefly and élearl 
can and mail it 
test Editor, 
NCE MONTHLY, 290 
‘Avenue, New York 
iy. 80 as to reach this 
office by July 15, 1928. 


lengths, of periods of time for operation 
and of statton power, to. each of said 
ones when and in s0 far as there are ap. 
plications therefor; and shall make a fair 
fand equitable allocation of licenses, 
Tengths and time for operation and stati 
9 each of the states, District of 


population. 
ely. this means that the number 
and total power of the brondeasting sta- 


tions must be divided equally among 
each of the five zones indicated on. the 
map shown on this page and that. within 


the zone the distribution of broadeasting 
tations asust be in accordance with the 
density of the population. ‘There is 
nothing in the law as to the total number 
of stations, ‘That is a matter left in the 
hands of the Federal Radio Commission, 


T PRESENT the distribution of 
broadcasting stations, both in num- 
ber and in power, does not at-all conform 
to the new law. ‘There are too many 
some sections and too few, or none, 
others. What is to be done about 
‘The Federal Radio Commission is trying 
hard to find the answer. Associations of 
broadcasting stations and groups of radio 
‘manufacturers are desperately str 
to work out some plan that will make 
broadcasting conform to the new law 
without trouble, confusion, and loss. 
‘Many stations will have to be closed. 
Others will be greatly reduced in power. 
‘That is inevitable if the lw is enforced, 
and, indeed, (Continued on page 136) 
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Radio Hints for Summer Use 


Wave Traps, Sharper Tuning of 


Antenna, and Tuned Frequency 
Amplification Cure Difficulties 


By AurreD P. LANE 


ADIO loses some of its popularity 
in summer because it has to com- 
pete with so many other attrac- 
tions, Motoring, golf, tennis, and 

other outdoor activities lure the radio fan 

away from his dial-twisting, ‘There was a 

time, too, when with summer came a 

noticeable falling off in the quality of the 

Ibroadeast programs. ‘That situation, hap- 

pily, no longer exists, although a few of 

the ‘most popular program features dis- 
appear from the i during the ‘hot 
weather, 

‘The chief limitations on summertime 
radio are inability to bring in distant sta- 
tions and a sharp increase in the amount 
of static interference. 

Don't waste your money on so-called 
“static eliminators.” Many such devices 
have come to the attention of the Popular 
Science Institute of Standards and have 
been carefully tested. In every ease they 
have completely. failed to perform the 
funetion for which they were designed. 
Some of them actually reduced the static 
noise, but wherever a reduction in. static 
was noted, careful measurements showed 
that the strength ofthe broadcasting had 
Ween reduced exactly in the same 
ar footie yon erly godless 
could have been obtained merely by 
ing down the volume control of the set! 


UT while the radio fan who is a long 

way from the broadcasting stations 
must necessarily expect a curtailment of 
his radio listening with the coming of hot 
weather, most of us are located where 
there are one or more local broadcasting 
stations and we ean enjoy the music and 
‘other entertainment from these stations. 


that your radio equipment is in good eon- 
ition. See that no noises generated with- 
in the set are being added to the noises 
that come in by way of the antenna. Hot 


“There are tech i all tae, 


‘weather is hard on batteries, both storage 
and dry cell type. batteries need 
more water in hot weather and dry cells 
do not last as long. The sticky, humid air 
of summer that makes everything feel 
damp also causes surface leaks over the 
tope of the batteries, particularly if Uhey 
are allowed to become dusty, and sul 
leaks often are the unsuspected cause of 
frying and sizzling noises, ‘This caution 
naturally does not apply to radio receivers 
‘of the full electric type. 

Static seems to come in_on all wave 
lengths. Oceasionally you will notice that 
there seems to be more static on the 
esr ware, peta x tha tee 
waves, but generally speaking stati 
untuned. No matter where you turn the 
soa bk nila Soares 

noises come in just the same. 

Mite broadcast wave. ix, on the otber 
hand, very sharply tuned. Tt comes in 
strongest only at one point on the dial. 

ee 

‘music from the ing sta 

tgs i th ate ate 

that particular wave length plus 

the static on adjacent wave lengths. By 

‘your receiver tune sharper you 

ean cut out the static that comes in on 
these adjacent wave bands. 

“There are three practical ways to make 

your set tune more sharply. You 


methods of improving the selectivity of 
‘your radio receiver were discussed in an 


Te peculiarity of static that will 
help you to ameliorate its bad effect 
is that it produces sharp crackling noises 
that have but little resonance. Once they 
re converted to air vibrations by the 
loudspeaker, they have poor carrying 
power. ‘The resonant vibrations of music 
or gpech, onthe other hund, carry quite 
2 fey betes ase tee 
are from tl et, the less ‘the 
sound of the statie interferes. with, the 
music. In other words, you can materially 
reduce the effect of static by placing your 
Joudspeaker in another room or, int ex- 
lreme eases, on another floor in your 
Experiments conducted in the labora. 
tory of the Popular Science Instit 
Standards show that a definite improve- 
‘ment in results ean be made in this man- 
ner. Obvinsly not much can be acco. 
eco tied wit « powatel om 
receiver is fitted with a ‘ampli- 
Frit the ual 1A tube i ase So fhe 
last audio stage of the receiver you cannot 
obtain enough volume without. distortion 
to afford clear reception at sufficient. dis- 
tance from the speaker. 

‘The use of the 171A tube worked at 
maximum power is necessary and even 
more power is desirable. 
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A Budget of Wisdom for Radio Owners 


Giving the Grid Tube a Shield 


What Wire to Use at Various Points and Why—When Is a Tube Dead? 


grid tube find that as soon as an 

Greet Ls made to use ee 
‘one stage ofraiofrequency’ amplifeation 
employing these tul difficulties are 
encore a the ling 

get 8 Smplieation 
cont of the 288 tube tnder these cond 
tions, the shielding has to be very com- 
plete, otherwise the particular features 
‘of the shielded grid construction are of 
‘no value. 
a tata eae ras 
eld unit especially desig for the 
new tube. When properly fitted it com- 
pletely shields the tube and the con- 

id wiring against any” stray 
capacity effects. ‘The composition 
bi grr pov nghargre to a stand- 

i 


ADIO. experimenters who are 
R Working Tah the few shiekcd 


‘of socket and the copper bell 
fits dawn over the tube. A cap is sup- 
plied for the opening in the top of 


‘bell and a rial connecter, 
flexble grid wire, and fexible grid wire 
shield are a part of the kit. ideal 


‘arrangement is to inclose the coil, tu 
ing condenser, and vacuum tube in a 
heavy box shield and, in addition, shield 


the tube separately, 


The Right Kind of Wire 


EGINNERS jn radio often are con- 

fused as to the proper wire to use to 
‘connect up the various parts in the radio 
receivers they are constructing and for 
hattery, antenna, and loudspeaker con- 
nections. 

Ie She eteal saatins 0 
receiver any kind of wire will give 
results. Tt may be flexible stranded wire 
‘or solid bus wire. And any size from 
No. 24 to No, 12 can be used. But while 
there is no electrical advantage in using 
the larger sizes of wire, it naturally is 
easier to make a neat looking job if you 
lise wite stiff enough to stay’ where you 
put jt. If the internal appearance of the 
receiver is of no importance, use any wire 
that happens to be handy except iron 
wire. Iron wire should not be used 
because of the electromagnetic action. 

Bebattery connections also can. ‘be 
made with almost any size wire provided 
it is suitably insulated, ‘The Bebattery 
wires carry: sinall amounts of current, 
ut the voltage is as high, and in many 
ceases higher, than the voltage in the 

:ht wires in your home. Rubber 
covered wire i desirable. ‘The A-batery 
Wires carry relative +r amounts of 
Current at much lower voltage. This 
‘means that very small wire should not 
he used, ‘The size should be at least No. 
16. While thin insulation is theoretically 
sufficient because of the low voltage. 
rubber covered insulation is safe because 


tetiny whies aay mods fen 
ttery wiring may result in a fire. 

fpecal Colic soll Yor: comsecting. the 
batteries contain a group of wires each of 
Senet size and with the proper insula~ 


‘The size of the wire used to connect 
the loudspeaker is of no importance. 


AB C’s of Radio 
pana eres 


volts. and “olims, the 
three Bane waite” of electri 


premurer the ampere, f vols 

sry slctial’ ret the ol 

or’ prewsure is wha. forces the 

Stews or, veka tiecage oe 
ms pelotes 


‘many volts would be required to 
force a certain number of amperes 
through a specified resistance, 
‘multiply the 

by the number of ohms, 


number of amperes: 


‘Very small wire would be ample to carry 
the current. However, loudspeaker cords 
i ‘as to. stand 


Teast equivalent to electric light wire. In 

fact if you want to make an extension 
for your loudspeaker cord, 

electric light drop wire i mitable, 

‘Antenna connections to the light- 

jing insulator should be of wire not 

than the antenna itself and 

the ground wire should be not less 

than No. 14 size, 


When Is a Tube Dead? 


VACUUM tube used in a radio 
receiver consists of a base, a 
bulb, a filament, a wire grid, and a plate. 
Assuming that the tube does not meet 
with an accident that breaks the glass 

ered by 


bulb, the life of the tube is go 
the filament, which is the wire that is 
heated to red heat by the current from 
the A-battery or, in the ease of alternat- 
ing current ype tubes by the low volt: 
age current from the filament beatin 
transformer, The  flament. is coated 
with a substance which when heated 
produces a copious flow of electrons that 
travel tom the, lament trough the 

id. to .Excesive filament 
Current will, of course, burn out the fila 
ment and abruptly terminate the useful- 
hess of the tube; but if the tube is nor 
‘mally used, its useful life will be governed 
bby the flow of the electrons from the fila- 
ment. 

‘Aer somewhat over a thousand 


gradually cease and when 
it has fallen below a certain critical 
point the life of the tube is ended and it 
should be replaced with a new tube. 
‘The fact that the filament. still glows 
when the A-battery current is turned on 
means nothing except that the filament. 
is mot burned out. 


Light Socket Antennas 


BBEPORE, you put up an indoor an- 

Saion hr yo edie meat 8 
good plan to try out one ‘speci 
plugs, to be screwed in the lamp socket, 
that allows you to use the electric light 
‘wiring as an antenna. Frequently, the 
Tight socket antenna will give you better 
results than the ordinary indoor antenna 
‘and sometimes it will rival the results to 
be obtained from an outdoor antenna. 
‘You never can be sure, however, of re- 
sults to be obtained from the electric lines. 
‘as antennas because the location of the 
Wiring in the buildings, its nthe 
‘walls relative to water piping and other 
factors has a material effect on 
efficiency. 
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When You Plan to Build— 


This Article Will Help You Solve 
Some of the Problems Faced by 
Everyone Who Wants a Real Home 


By JOHN R. MeMAHON 


Knotty prabtem ist 
Yous Op it there is a 

be lad ta know 
The Homebuilding Depart 


FRECKLED-NOSE office boy 
with ears adapted to take in base- 
ball scores made a sad blunder 
the other day inthe Home- 
Department of this magazine. 
He switched the contents of two outgoing 
‘envelopes +0 that the advice intended 
for a reader in Florida almost went to 
‘one in Alberta, Canada, and vice versa. 
“This is a terrible thing!” exclaimed 
the editorial assistant, wught the 
mistake just in time. 
telver on, prompt, accurate service to 
home builders. Here are a couple of 
readers all set to build or fix up houses 
‘and they want advice in a hurry: then 
they open the letters and find a lot of 
ibberish. Drat the hoy! I ought to have 
snown by his ears what he would do, 
“Tt might not be a fatal mistake,” T 
suggested. “Both readers wanted to 
know about insulation, and the advice 


MeMahon, in a most interesting way, answers 
‘some of the questions our readers have asked him about 
building. Whether you plan to build i 
construction advice should be valuable to you. 
bling you, perhaps he can solve it for 
"mi you have 
bout it. 
, POPULAN SCIENCE MONTHLY, 
‘250 Fourth Ave., New York City. 


imediately oF not his 
a 


nolved in an unusual 
“Address him in care of 


to one applies fairly well to the other. 

“Why, the Canadian is freesing and 
the Floridian is sizzling! How can you 
doctor them both with one prescription? 

“Ask the scientists,” I laughed. “It is 
the same principle on which we insulate 
8 steam pipe or a refrigerator, Inwulation 
is w wall that sbuts out either heat or 
cold. It is a good thing in all climates, 
and everywhere it serves the same pur- 
pose of making a house interior comfort- 
ale. In the far South protection may be 
needed against heat: in the North against 
cold. The same insulation may serve 
tether purpose equally well.” 

‘The insulation of owes is a com- 
Paratively new idea, and many persons 
fre aceking light on the subject." Here 

ical queries and answers. 

lt house in & temperate 
‘means just standard 
ion. Even a palatial 
‘dwelling with walls of extra thickness and 
multiple air spaces, as a combination of 
special hollow tile, brick outside, and 
gypsum oF tile furring blocks inside, ean 
be insulated profitably as to attic floor 
‘and roof to shut out summer heat rather 
than winter cold. But the ordinary 
house is attacked byy hostile temperatures 
om all sides and needs complete protec- 
tion. Insulation also prevents condensa- 
tion of interior moisture. stops drafts, 
and equalizes temperature, thus becom- 
ing an important health factor. 


(OW many kinds of 
fare now available? 
‘Two dozen or 50, ranging from pow- 


insulation 


the worked-up slag from ore furnaces, 
Over ninety percent of its bulk is cap- 
tive air, which is the basis of all insula- 
tion. It ean be spread economically under 


Ss round chimneys, conte hte more than tne 
ot tin and te fer more eflective and durable 


top flooring. 
as a filler 


but is somewhat expensive 
pween studs because of the 
quantity required. ‘There is obvious fire 


protection and vermin proofing with all 
‘mineral insulato 
What are the quilts made of? 
ude flax, hair felt, eel. 


TPH uit, 
grass, wood, and other vegetable fibers 
inclosed in treated paper or burlap, ‘They 
fare made in convenient rolls and may be 
laid between floors or tacked between or 
across studs and rafters. ‘The wall boards 
are composed of the fibers of sugar cane, 
wood. rye or wheat straw, and other 
combinations. These are most. con- 
ince they are, four 

‘They should 


and otherwise different plaster boards or 
hard sompremed pastel Finally, 
we have slabs of cork board, which is 
ground cork pressed in molds and baked. 
‘The slabs are not large. They are nailed 
to studs or rafters and also "glued with 
mortar to the inside of masonry walls. 
‘Which is the best of all the insulators? 
A mineral powder, followed by mineral 
wool and hair felt. However, there is not 
2 great difference between the majority 
of the substances, provided the thickness 
is the same. For the better materials the 
twenty-four-hour heat loss in thermal units 
through a square foot an inch thick per 


- degree difference in temperature is about 


Sin while the others run from seven Uo 
tight An inch of insulation about equals 
average hai wal Bea nmi 
nportance of thickness when making & 
telection and also the labor cost of ap 
ileation. While the minerals ae why 

‘gaint fire, vermin, and. decay, 
the treatment of ‘most. vegetable fibers 
or their inherent qualities make them 
fire resistant and very durable. 


What is the insulating value of lath 
and plaster, gypsum wall board, and 
hardwood fiber board? 

‘Not muuch compared to the substances 
mentioned, although each may be de- 
sirable in combination with the other 
material. An eésy if rough way to dis- 
inguish an insulator is by porosity and 


Wall iowutation is generally used. 
‘This may be made of Boers of sogar 
ane," wood, rye oF when trae, 
nda Varieiy’ "of other ‘materials 


Tightooes This apis even 
to lumber, 0 that any sot 

light wood ‘inslates better 
than hardwood. ‘Thus ey- 
press scores a heat loss of 
sixteen thermal units and 
White pine nineteen against 
twenty-seven for 


rmaple, Cedar is_ probably 
close t ich is a 
good thing’ in view of the 
wide use of cedar for sidi 
and. shingles, 

does some 


resistant prop- 
trties of that wood. 
We are. planni 
$12,000, ‘The architect specifies tin flash- 
for chimney and two roof valleys. Is 
it? 


fxd the architect should know 
better in or galvanised 
perishable unless pa 
Bare ved oad tnd patted sn tap 
Wo or three years. “Copper should 
Gost no more to place and ft lasts it 
‘definitely without any attention, ‘Tin or 
ead aching sheets are about 
Grelve cents a square foot while copper 
is thirty. The difference ‘in materal 
price for'the whole job is about fifteen 
Hallas.” Zine is better than tin and costs 
little more, but eannot be used with wood 
shingles ie haw owe meting it con 
pared with copper and is therefore less 
Resirble from the standpoint. of fre 
safety. 


Wit met of attaching 
new flashing to an old chimney? 
‘The mortar is chiseled out in horizon- 
eco oer sel 
the metal sheets are partly erimy 
ple riestahyreptead ely bricks, 
after which the joints are “point 


mortar, the joint may be 
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lead wool, ‘The fastened sheets oF sti 

their nei 
ah age Aros 
fitted around chimney and 
to brickwork. ‘The turned- 
down strips are not nailed at the bottom, 
which avoids holes and allows for expan- 
sion oF movement. 

Would you advise ultra- 
violet glass, which costs $135 
more than’ ordinary window 
lass, for a bungalow in south- 
cern California? 

A land of sunshine where 
people can be outdoors all the 
time and obtain unlimited 
‘quantities of complete solar 


buildings, cities and built-up 
tuburbs have the most tse for 

‘composition 
tet Ses ee 
not need $135 for fundamental 


Stony donee oe a new Ln 
lasing: other, ip only 


two or three rooms. as kitchen, 
bedroom, and children's play 
room. 


Is it true that substitutes for 
this glass become less efficent 
in time? 

Some do, according to Bureau of 
Standards tests reported in detail in the 
May Porotar Sctexce Mostar. The 
tests are not yet complete. 

‘Are low efficiency substitutes for this 

lass worth having: 

If its latter condition is stable we may 
assume the glass is worth while provided 
the price is proportionate to the. 
enduring varieties. ‘The thinner the glass 
the better it transmits ultra-violet rays, 
and for this reason some types are made 
with a thickness less. than one-twenty- 
fifth inch, half the thickness of ordinary 
single strength window glass. Smali- 
paned sashes are requisite to avoid 


We sre building summer bungalow 
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with a living room of twelve-foot ceiling. 
‘The outside end wall, shingled on hori- 
zontal sheathing and two by four studs, 
is wobbly, ‘The carpenter says the archi 
tect, should have specified two by 
studs. What is the remedy? 

‘The carpenter is right, as he often is 
in practical issues while the architect is 
dreaming over form. ‘The two by six is 
about fifty percent stronger than the two 
by four. Another contribution to rigidity 
‘would have been diagonal sheathing—a 
substantial advantage with relatively low 
extra cost. I would suggest that the 
‘wobbly wail be reinforced from the inside 
with a two by six or two by eight placed 
crosswise and about halfway. betwoen 
floor and ceiling. This reinforcing timber 
may be disguised as an ornamental shelf, 
‘The crosspiece may be notched to fit into 
the studs and spiked to them, 


JST geen, somsider, shrinkage 
‘of lumber in framing a house, and 
hhow much does that shrinkage amount to? 

It is indeed necessary. If 
this point is disregarded and 
tunseasoned lumber is used, 
the center of the house may 
settle a couple of inches be- 
Tow the level of the founda- 
tions. ‘This will rack plaster, 


make door tick, open joints 


in woodwork, an 


‘pethaps 
Even 


Ticikage ie 
settlement even, without n0- 
tceubleconrequence Shrink 
age occurs across the gr 

‘as through ‘the depth of a 
joist, and not endvise or in 


‘Studying Aooring samples. Left to right: Comb 
(grain North Carolina pine, select quarter sawed 


arauet onk (best of the fous), maples nd plain oak. 


and outside walls of the house. ‘Thus if 
outside studs stand on a ten-inch sill or 
subfloor over floor joist the inside parti- 
tion studs should stand on the ten-inch 
szirder, not on tt joist above, whi 
frould double the shrinkable material at 
the center compared with the outside. 

Is there more than one method of al- 
lowing for shrinkage or settlement? 

‘Yes, there are (Continued on poge 1) 
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Strange Waysof & 
Studying Stars 


The "Carnegie Kntitution 


{ep the ancient wall wound 
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Hew “Bootleg” Gas Ruins a Car 


Gus Tells Why You Can’t Save Money by Buying Cheap Fuel 
and How You Can Guard Against Roadside “Gyps” 


the funny par 
‘wound ' fog around the 
broken pipe. ‘Then T expected 


place, ut edo’ even drip 


By MARTIN BUNN 


ERE'S another long distance 
fiyer down with a busted oil 
pipe!” exelaimed Joo Clark in 


the noon hour as he sat withthe 
morning paper in one hand and a huge 
piece of chocolate cake in the other. 
SPhose airplane motor manufacturers 

ant even fit 


taut a nth 
theoil pi 

Gus Wik 
chanic and Joe's partner in the Model 


d 
Wale up, Jet he eered: “Don't 
snow the poor old il pipe always gets 
the blame when anything happens to an 
airplane motor? OF course the oil pipe 
‘can break, but lots of times it’s just a 
phoney excuse to cover up a broken part 


interrupted by the persistent 
ing of a most peculiar motor hora. 
et vou two cents that's Bill Craik 
clr of his eet 
snapped the lid on his 
Started owt 
ell lit he pu 


Joe grinm 
more junk on that bus there won't be an 


room for passengers,” he called after 
“How's that for 

Craddock shouted in. greeting. 

Tike a cow or something, eh? It's only 

nd when I pull the 


fap over the horn, 
the Hap lifts up. 
put” he continued, “Uhat isn't what 


Teame here for. Tnearly didn’t get here 
at all. ‘The gasoline pipe busted on me 
and I had to tie it up with an old rag. 


Ad the battery nearly quit belore the 
"athe supply pipe from the main gasoi 
Seepty ee from ts mala snson 
tant had broken off short where itentered 
ths connection on the vscwaa tank, 
“fone allright, mow, lt ecemn 
Gus as he fingered the rag winding. 


“ITHLAT'S the funny part of it," agreed 
vaddock. "I just wound the rag 
fon because I didn’t have anything else 
handy. Texpected it would leak gasoline 
‘over the place, but it's not even dri 

ping. What made the pipe break in t 
First place, and how in tophet ean gasoline 
flow through there without running out 
through the rag?” 

“Gasoline pipes—and sometimes il 
pipes.” Gus explained wi 
glance at Joe. who had joi 

Streak because the metal gets tired. In 
other words it crystallizes. A complete 
break like this one is rather rare. Lots of 
cars. go.all the way from the factory to 
the junk yard without breaking an oil or 
as pipe. I'm not counting leaks due to 
foose connections, bum soldered joints, 
and so on, You can’t blame them on the 


said 


= In fact, the rag served to 
keep air from leaking into the pipe fast 
enough to spoil the vacuum, not to keep. 
the gasoline from getting out. If that had 
been the pipe from the vacuum tank to 
the carburetor, you'd have had « steady 
stream of gasoline running out.” 

“Then it's a good thing that pipe didn’t 


bust.” said Craddock, *Seoms as though 
you can't carry enough tools and acces- 
sories to fix everything.” 

ro, ome cond do that”, Gor eld 
Might be a good idea to 
Seatvitpaniceniacl wearin 

the tool box, though. You can snake 8 
good temporary repair ona broken gas 
oll pipe with a thick layer of gum or 
soap, bound with a rag or friction tape, 
Arroil of friction tape and a spool of iron 
oor brass wire ought to be in every tool 
Ikit,” he finished as he set to work to fix 


the pipe. 
“Aft made it start ao hard after T got 
the pipe ted up?" Craddock questioned, 
motor started hard because the 
‘yacuum tank was empty,” explained Gus, 
“Of course, air leaking through the rag 
‘apt the tank from filing, a fart 
ise would, but it takes, quite a 
ttle cranking to get the tank fu 


I even 


when there's no leak, You could have 
saved the wear on you 


battery by prim- 


Prime it, too, Just take off the pipe from 
the vacuum tank to the m fold and 


‘suck on it till the tank fills up. Isn't that 
the best way?” 
"A few years ago I'd have suid yes, but, 


now I'd say no,” Gus replied. 
always a chance that you might draw 
some of the gasoline into your mouth if 
the tank is on the bum, and you get the 
fumes in your lungs any new 
special fuels are fine food for motors, but 
some of "em are poison for men, 50 
‘wise to take a chance. If you haven't a 
spare can of gasoline han 
syhon off some from the main tank by 
dropping a length of rubber hows in the 
‘pressing Your thumb over the end, 
pulling pout and down into the sal 


“None of that fancy stuff 
Craddock, snorted, “I buy, plait, or 

‘gasoline. An it just as chea 
tel com, Gasoline in jurt garoline and 
that's all there isto it!” 


ON'T you, believe it!” Gus ex- 
pa, cisimed. “There's real gor guso- 
line, ordinary gasoline, and rotten aso 
Fine, Cut-price gasoline is almost sure to 
be rotten. And you ean get stung even 
when you pay the full price.” 

“That's the bunk!” jeered Craddock, 

You can't fool me. ‘There's cheap gaso- 
in that tank and yet the motor is run- 
ning about the same as usual. It doesn’t 
knock any more than it ought to, con- 
sidering it’s full of carbon.” I'm going to 
clean it out next week and then it won't 
even knock.” 
it’s your car,” admitted Gus pa 

“and youcan (Continued on pope 113) 


tient 
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“(JHEREVER radio apparatus is demon- 

strated, note how the receivers equipped 
with Thordarson Transformers surpass in tonal 
reproduction. 

This year, more than ever before, fidelity of 
reproduction is the determining feature in the 
sale of the better radio apparatus. Since the 
musical characteristics of a radio instrument 

These quality instruments depend to such a great extent on a wise selec- 


are Thordarson equipped: tion of the audio and power supply transform- 


ers, it is significant that so many leading man- 
ufacturers have turned to Thordarson as the 
& > logical transformer source. 
FS Ae Equally significant is the fact that not once since 
EAS BO Thordarson transformers became available to radio 
oN we, manufacturers has any other transformer approached 
the manufacturer popularity of Thordarson 


* fs — THORDARSON 


shackingham RADIO TRANSFORMERS 

DOCK 

wALbenr upreme 

Absus musical performance 

ea) Sa] 
So rece aon rem mrene 
Fecal Dog aioe 


THORDARSON ELECTRIC MANUFACTURING CO. 
‘Specialists Since 1895 
‘OLDEST AND LARGEST EXCLUSIVE TRANSFORMER MAKERS 
- and Kingsbury Streets. — Chicago.U.USA, = 
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Useful Ideas for Your Car 


Lifting Car Off Springs—Dented Fender Smoothed—New 
Battery Cover—Guard Saves Bumper—Clever Oil Filter 


ORDINARY iron C-clamp 
proves serviceable in many cases 
removing dents from automobile 


fenders, To prevent damage to the 
finish, a wooden block of sine is 
unsd wolar the sua peor coe tna 
‘on top of it at the point where the dent is 
located. ‘These blocks should be of 
smooth, hard wood. ‘The clamp is screwed 
4 tight as possible with the fingers as 
shown in the Hlusteation of Fig. 1. Then 
‘the clamp is gently rocked back apd 


24" sTuD 
UNDER FRAME 
OF CAR 


speration is repeated until the dent 
is completely flattened out. 


Taking Weight Off Springs 
WHE iit end of a1 itomobile may 


he ined to permit the removal 
of the springs. All you need isthe regular 


uate non 
Fig. 3. A tear fender guard like thie prevents mo- 
{orists from hooking your bumpers. Tt canbe 
removed easly. ad Quickly for changing’ tices 


jack. a wooden two-by-four, and a block 
Of woud, arranged asin Fig. 2 


FenderGuardAvoidsHooking 


'N FIG. 3 is shown a simple rear fender 
‘guard that will keep the other fellow” 
‘bumper from catching in yours if he hap- 
pens to swing in too close. It is made of 
Angle iron with portions cut away at the 
points indicated to clear the edge of the 
Tender. By removing the rear wing nuts 
and loosening up the front one the 
guard can be removed for tire changes. 


‘Ten Dollars for an Idea! 


EF LINDSAY, of Champaign, 

wn thin mont Si 
Dine with, his suggention of an 
Dil Giter (Pig. 3). Each month 
Porucin scievcr MONTHLY 
‘awards $10, in addition to rexu= 
ine space rates. for the beat idea 
sent’ in for, motorists, Other 
‘Contributions published arepatd 
far at the usual rates 


Ingenious Oil Filter 


IG. 5 shows « homemade oil Sltering 
system that can be applied to any auto- 
mobile to make it modern and up-to-date. 
‘You need one vacuum tank in good 


obtained at a low price from any 
wrecking yard. In addition, you need 
the outer shell of another vacuum tank 
to serve asa filter compartment. Of 
course, this tank could be soldered up 


| ou From yr 


Sarton or Sunn case | 


‘To carouretor 


tym sheet metal in any shape devia, 
Copper piping is used to connect. the 
tank as shown in the ilustration, It 
‘Your car is fitted with a vacuum tank to 
‘supply gasoline to the carburetor, fit a tee 
instead of an elbow on the intake mani- 
fold pipe. If your ear has no vacuum 

from the vacuum 


tank, run the air 


Serie Gomer smug ciemiu 
matically be pumped up ‘through the 
filter and allowed to run back into the 
cerank case. ‘This system will w 
fectly on any type of gusoline et 
matter what typeof lubricating 


oucioT 


Fie. 4. A cover made ofollcloth will keep the bat 
{ery shean amd stop cortonion and current leakage 


Cover Keeps Battery Clean 
EEPING the starter battery clean 
‘is worth while because the dirt that 

the top of the battery eventu- 

with creeping acid 


sas shown in Fig. 4 will serve 
to keep dirt and water 
splashed up from the road 


from collecting on the top 
of the battery. 


Tt can be 


and fitting snaps alo 
tcdge to hold it in place. 
the topo the battery 
wiped off with w rag ‘mois 
household am- 

tervals, and the 
buttoned, 

We battery in 


cover is 
you will be able to keep # 
Practically meweondition. 
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RADIOTRON UY-227 


ARADIOTRON UX-200 


mignon ut 
mamurpanne ge 
mogmenyare 
aovggnon yam 


‘The sandard by 
‘which other wicutm 
tubes are rated 


RADIO CORPORATION 


There are 20 types of RCA 
Radiotrons, each especially de- 
signed for a particular purpose. 
For cach use the designated 
RCA Radiotron is recognized 
as the standard of performance 
by radio experts and manufac- 
turers of quality receiving sets. 
Every Radiotron is inspected and tested in 41 different ways be- 
fore it leaves the great laboratory-factories where it is made by 
the engineers of RCA, Westinghouse and General Electric—the 
experts who made modera broadcasting possible. Equip your set 
with RCA Radiotrons. Never use new tubes with old ones that 


have been in use a year or more. See that your set is completely 
equipped with RCA Radiotrons once a year at least. 


RCA Radiotron 


MADE BY MAKERS OF THE RADIOLA 


OF AMERICA - NEW YORK - CHICAGO - 


SAN FRANCISCO 


A 


Look for this mark 
1 every Resiooron 
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World’ s Queerest House All Windows 


Transparent Walls 
Are Shifted While 
Ceilings Rise and 
Fall—All to Find 
Secrets of Sunlight 


Within the glass house, a delicate 
electric recording device known as a 
Case photo-clectric cell registers 
‘more accurately than ean the human 
eye the amount of Tight in any 
room: while, on the roof, another 
electric: recorder ceaselessly i 
cates, for comparison, the britney 
Of the sunshine outside. As the ex- 


Jase 
houses? Are present-day dwellings 
with massive walls and. gloomy 
: ng Torr to Rd ot 
uublie Health Service has just 
agall ot lum shcon tig ons 
whose exling moves 
up and down’ in sections and’ whose 
windows appear and disappear as if hy 

days when you enter the 
‘will sce about you nothing 
indows, juggled about to 


‘other while experimenters measure the 
daylight that, enters. Sometimes the 
habitation is. shaded dark as a 

at others as glaringly bright as a 
ts four-piece ceil- 


Sis LL. we live, some day 


ing may scrape your head or slide upward 

to provide lofty we a 
purpose his experiment 

imination cabinet is to help discover 


jaat how big, what shape, and where the 
It 


‘windows in your home ‘should be. 
marks the most thorough sentife 
estieation of the cheapest illuminant in 
the world—daylight. While laboratories 
are scintically improving electric lamps, 
natural illumination, whose tremendous 
hourly variation makes it an elusive 
‘quantity to work with, has hitherto de- 
ended almost entirely om a few windows 
at places often determined by an archi- 


“There is no guesswork about the U. 8, 
Public Health Service's tests, however. 


pers junder the direction of Dr, 
R. Thompson of the D 


Industrial Hygiene and Sanitation, make 
walls into windows and windows into 
walls, the machine jots down on a rolling 
sheet of paper the effects of the changes 


Its working is supervised by Dr. J. E- 

Ten physic of the Health Service, 
‘rom its charts, the experts 3 

Jearn bow to build windows in houses, and 

‘iether dwellings need be only parily of 

Has, or should be it structures, 

all “show window lows together by 


for est lighti 
walls and ceiling’ best relieve eyestrain, 
tre two other problems being studied. 


E astronomers 
‘watching through 
their telescopes a 


A 


star that has cracked in 


‘two and is flying apart? 
African and South Aa 
‘ean dispatches have just 
confirmed the fact that 
Nova Pictoris, am appar- 
ently single star when 


Two Pin Points of Light 


Replace Single Star and 
Puzzle the Astronomers 


star already noted for its 
ular en; 
snd. ite extracedinarty 


leisurely rise and fall in 
brilliance, which he calls a 
“slow movie” of typical 
nova performance. He 
wants further confirma 
tion of the doubling, and 


mysteriously blew up in a 
flash of light in 1925, is for the first time 
discernible as a very close double star. 
Now the work's lading astronomers ae 
whether the twin was always 
there, or has just been born before the 
eyes—an event of such tremendous im- 
portance to astronomy, if true, that they 
are reluctant to believe it without infalli- 
ble proof. Still, they concede the 
ossibilit 
Ordinarily the evolution of a double 
star requires millions of years. Astrono- 
mers were skeptical when Dr. W. 8. 
Finsen, of the Union Observatory at 
Johannesburg, South Africa first an- 
nounced that he had perceived a twin star 


so close to Pictoris that his telescope could 
barely distinguish them. But doubt van- 
ished when came from two 
continents that the twin had been spotted, 
making Pictoris the first known double 
star among the novas—stars that bu 
into brilliance and fa 

Did the twin really split off in the 1925 
explosion that jolted but did not destroy 
Fictoris? Prof. Harlow Shapley, director 
of the Harvard Observatory at Cambridge, 
Mass., telegraphs Porctan Sciexcr 
Mover nt be considers thie ily 
“Highly important” to theories of nova 
behavior, however, he terms the con- 
firmed discovery of the new twin of a 


suspects some possible 


ast encounter of the star 
th another member of the 


til cllon Se exggoia We uaprussdonted 
in astronomical observations. 

‘me. it seems premature,’ 
Edwin B. Frost, director of the Yerkes 
Observatory at Williams Bay, Wis..“"to 
conclude that a collision occurred. Nova 


Wilson Observatory at Pasadena, Calif., 
says the doubling of Nova Pictoris isnot 
yet clear.” 
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Patented 

Clayton & Lambert 
improvements 

mean longer 

and better service 


A stow-toncrt looks husky, and it has to do a 
lot of hard, rough work. But it’s a pretty fine 
instrument, and unless it's made just right 
any one of « number of things can put it out 
of commission. 

Clayton & Lambert want to supply you with a 
blow-torch that will give you full value for your 
money. So we've not been satisfied merely to give 
you a blow-torch that does its job in fine style. We've 
also made it so it can stand a lot of very hard use, 
and still keep right on working. 

Ordinarily if you strained or broke the handle 
you'd open the gasoline container and lose your 
compression, But Clayton & Lambert handles are 
fixed in such a way that an accident to the handle 
won't hurt anything else. By the 
‘way—notice the handle. It's red. 
We made it red so you could iden- 
tify a Clayton & Lambert torch 
clean across the hardware store. 

Another thing is the plug in the 


CLAYTON 
& 


LAMBERT 


MANUFACTURING CO. 


Demmorr, Micincax 


POPULAR SCIENCE MONTHLY 5 


Most 
bile accessory stores heve ior cas get ft for Jou gute. 
‘Look for the red handle, 


bout five dollars, 


bottom. We've puta lead washer in there, so when 
you take up the screw you seal that opening 
tight;itcan’tleak. Not justwhen it'snew. Always! 
Those are just examples of improvements, many 
of them patented, that Clayton & Lambert has made 
in every part of a blow-torch. They're mighty 
important, for they make the difference between 
short and long use, between ordinary and excel~ 
lent service. As a result, Clayton & Lambert blow- 
torches are the most popular in the world. And 
so many people buy them that we can give you 
the benefit of the economies of volume produc- 
tion. You can't find better value than in Clayton 
& Lambert. They're sold in most hardware, 
electrical and automobile accessory stores, 


caLz 

This is one of the most popee 

ler blewcforches have ner 

mode. Tt is more expensive 

thon the 158 because i ie mate 
i ee 


Improvemeni 
red handle. Si 
isfac 


© This seat on am advertisement in POPULAR SCIENCE MONTHLY slgnies the approval of the INSTITUTE OF STANDARDS, See page 8. 
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Read what expert users say about 
the new Stanley Electric Drills — 


Performance speaks for itself. 


Consequently we have asked ex- 
pert carpenters and mechanics to 
try out these new Stanley Electric 
Drills and give us their opinion: 
Here are a few of the many grati- 
fying comments we received: 


“I used it almost continually all day 
and it didn’t heat up at al 

“I never saw a stronger motor. It is 
almost impossible to stall it.” 

“The easiest drill to operate that I 
ever saw." 


“The men in our shop always pick the 
Stanley Drill."" 
“We have never had anything that 


would touch it for power and per- 
formance.” 


Mab 
‘You too, no matter what kind of 
work you are doing, will like these 
new Stanley Electric Drills once 
you have tried them. 

Most dealers will have them and 
will be glad to let you test their 
efficiency on either wood or steel. 
We feel confident that you will 
render the same verdict as the men 

- whose comments are noted above. 

Send the coupon for Catalog 
Se59 which contains full informa- 
tion as to size, weights, and 


STANLEY =— 


‘The Stanley Rule & Level Plant 
‘New Britain, Conn. 


TOOLS = =enc 


er 


The choice of most carpenters omg 


© This scat on am advertisement in POPULAR SCIENCE MONTHLY signiies the approval of the INSTITUTE OF STADARDS. See page 8 


SPEED with a Homemade Coaster 


An Improved Design for a Safe Swift Toy That 
Teaches Boys Steering, Braking, and Road Wisdom 


By HI SIBLEY 


than a well-made wheel coaster. 
Incidentally. this motor-car type of 
ives them sound preliminary train- 


JEW. recreational devices afford 
r= ‘more wholesome pleasure 


ing in steering, braking, and road rul 
long before they are permitted to take the 
wheel of the family ear. 


Although the illustrated is not 
self-propelled, it is so light and runs so 
early that in level sections it can. be 


{one cared to go to the 
‘expense, no doubt a 
arting motor and stor 
te battery could be fit- 
ted in place of the 
dummy ns tank an 
with proper gear ratio 
throweh chain and 
sprockets, a fair mileage 
ould be attained on one 
charges 

Past experience in 
making several coasters 
of this type has made it 
possible to eliminate 
most of the faults of its 

Predecenorn taney te 
hecessary weight, a tendency ofthe steee- 

cable to become loose, and unreliable 


dhtness is achieved largely. thro 
nl in tdenlar boar Porn ale 
frame,” and bracing it underneath with 


‘A tow center of gravity and « 
idetrend make for safety when 
Tioning curves. high speed 


Jong 76 by 3 in. truss oF rib. 
‘The wood axle bars are of 
white pine, which is light and 
not likely to split: but they 
could be of oak, maple or 
other hardwood.” ‘They are 
grooved to receive the stecl 
axles, which are held snugly 


19 (4¢-in. di 
wood screws and four end 
blocks and collars, as shown, 


snes wie, 


sir ie were at the left insted of the Fight side 


‘The tendency of the ordinary coaster to 
cone apart, is overcome by using screws 
its throughout the construction 


Inexpensive spotlights supplied with current from 1 segond 
‘Mim storage battery are used is headlights and the radiator cap 
Wines standard accemory. A regular steering wheel fy uwed 


NEALE) eter was used for the 


steering post, but gas 
pipe ‘would do as well 

no means tse a 
‘or any kind 
in a spill it 


of wood. 


might break off and 
ceuse serious injury. A 
regular automobile steer- 
ing wheel ean be pi 

up for half a dollar at 


aay (wrecking yard, It 
You ave no at il 


‘or machinist to put. the cotter-pin holes 
through the shaft inside the dash .and 
to pin on the steering wheel, although 
the latter may be ‘on a tapered end 
to make a tight fit. ‘The front end of the 
steering post rests ina hole bored in a 
footblock which is about 2 by 6 by 8 in. 


SE white pine for the steering-cable 

drum if you have to carve it out 
‘yourself, but hardwood incase you are able 
to tur ton a wood lathe. In ether cas, 
fasten it in place on the steering post by a 
pin ora long wood screw or. if you prefer, 
dive it into position, provided the hole 


in the center is a tight. fit on the shaft. 
‘The sash cord used for the vomit 
woul 


cable in other models alway: 


signal success. "After once being drawn 
tight and well (Continued on 
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A “Rise-off- Ground” Model 


It Will Fly 1,000 

Feet After Taking 

Off under Its Own 

Power Like a Real 

Plane — Designed 

For the Beginner 
By 


J. DANNER BUNCH 
and AVISON F, KOCH 


in. is bent parallel to the front strut and 
bound and glued in place at « point $34 
in, down the strut. The upper ends of 
both struts are now split’ down thei 


JHE rise-off-ground “pusher” with silk thread as shown on page 104, from the rear end of the fuselage, and the 
ailustated is an ex. "Glue two white pine blocks '¢ by 2 rear legs 1 in. from the end. ‘Be sure the 
‘are true and perfectly 


model reproduces in miniature the flying rests on these blocks Fre une is made of rattan 
characteristics of a full size airplane un- necessary mcidence n sould hal te ale 


% 
and 40 strongly constructed that it will the 
stand the hardest shocks of landings and the ground under the i 
collisions. in, is bent ir length 


‘The fuselage is made of two white pine where it is later bound in place. The 
Tongerons by 3 by 28 in wll sand rear strut is 334 in long, “The lower 34 
papered, ‘The center compression strut is 
‘of bamboo bi by 36 in. and holds the 
Tongerons 134 in. apart, The strut is 
located 1034 in. from the front. ‘The front 
fand rear compression struts, which also 
fare bamboo lig by bi 
Katelin ram the rot and the rear 
en ierons respectively. 
apie compresion struts are seed to 
wserons by. sharpening 
sealing them ntosltsin the longerons, pera 
its are made by inserting the point B08 
of a knife blade into the side grain of the © 
‘wood. ‘The front and rear of the longerons 
fect atan angle so they wil it together 


‘The rubber hook at the front is madeof 5136 
34 in, diameter piano wire. It loops over WINDING 
the end of the fuselage, and the whole 
front assembly is completed by binding 
with silk thread and gluing. 


binding with silk thread and 
Drive a (Continued on page 104) 


“ 
Ying seas je 


aye 


from a piece of brass tubi 
diameter and 3 in. long. 
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Back Yard Swimming Pool 


J. V. Hazzarp Tells How His Children Use for Their Own 
Little Old Swimming Hole a Homemade Substitute, Which Is 
Merely a Collapsible Wooden Framework Lined with Canvas 


keep my two small 
of the water. 
is, notably unsa 
was out of the question for 
remembering a boyhood pro- 
elivity for the old swimming hole—with 
‘or without parental approval—T set to 
work to produce a safe pool at home. The 
results iustrated—a back yard splash 
P Concrete was out of the question, bat 
why not a wooden box lined with canvas? 
This would do away 
a bottom, and I had an 18 by 24 ft, tent 


FTER a short stay at the seashore, 
it became almost. in 


fly too old for real camping but strong 
enough for the purpose if backed up with 
planking. 

Plans were made for a pool 3 ft. deep, 
14 by 21 ft at the top, and 10 by Is ft-at 
the bottom—amply ‘large enough for 
children up to ten or twelve years. ‘The 

le panels are 34 in. thick dressed tongue 
id groove pine, 4 in. wide; the angles 
and braces are of the same stock. Nearly 
any lumber could be utilized. but the use 
of the lighter material makes the panels 
‘easier to handle and store. Each of the 


‘are required. four at each end a 


fi 
slong each side. ‘These angles are held 


the bottom, A simi 
bout the top, although 
thens the structun 
posts supporting a wire 
id a canvas strap prove a 
for teaching a child to 
lined with ordinary table 
sildloth over strong canvas is an added 
attraction 
te Al he 


ht. I it 
of extremely. age weight, 
Sight-ounce, it should be tieated with 

lution of paraffin and gasoli is 
tmade by placing a pail contain ple 

nary gasoline—not 

of hot water and shaving 
the paraffin into it. A pound of paraffin, 


Lage cunvan, It is expla to 0 laser wore 
face with a brush, Small holes may be 
patched with circular pieces of canvas 
stuck on with an ambroid or other type of 
waterproof glue. 
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Denonaiive Metal Working 


The Simplest Way to Form: 
into Artistic Candlestic 


BOUT the simplest type of 
decorative metal work is made 
by cutting out sheet metal 
with the snips or a cold chisel, 

forming it with the aid of wooden 

Mocks, and fastening the parts together 

with rivets, Some very fine work may be 

done in this simple way. Figure 1, for 

‘example, illustrates an easily made cop- 

per or brass candlestick consisting of 

three parts cut out as shown in Fig. 5, 

pauge 102, 

‘X piece of No. 20 gage soft rolled 
sheet copper or brass 744 by 9 in. n 
he used; the former is always softer 
more easily worked. ‘The metal may be 

irchased in large sheets of 

Ain. in strips of various widths 

gage “number 

the “gage, the th 


ages from 

1, No, 20 being about bi 
wed bowls and trays, 
18 are more suitable, No. 16 being ab 
Y% in, thie! 


‘the extreme ends, which donot 
easite to be hammered at all 


tin Brass and Copper 
s and Ash Trays 


‘The candle socket (B, 
formed by bending it around a piece of 
fetal Work — 14-in. iron pipe, which is about 1% in. 
in diameter outside, as shown in Fig. 4. 
‘The Ings at the base are bent at right 
angles to the socket with flat-nosed pliers. 
A rivet hole is drilled through each after 
the metal has been placed on an anvil 
‘and center-punched to mark the location 
for the hole, A block of wood always 
should be placed under sheet metal when 
itis to be drilled. 

As the handle’ (C, Fig. 8) is of rather 
thin metal, the long edges should be 
folded over or “hemmed” to strengthen 
it and make it smooth to i 


5) is 


By Edward Thy 
Noted Teacher of Art 


her 


FIG. 1, This copper candlestick was made by 
‘Mr. Thatcher to demonstrate to the readers 
of Porvuan Sersnce Mowrmcy Uaet Boe wort 
‘aa be done with simple tool and materials 
metal is bent over evenly a 
nove the piece, place 
move the place. F 
the other edge si 
without wrinkling tI 
brass at all, 
Bend up a section of the strip 14 in. 
from one end to form a lug for riveting 


¥ paper, cut them out, aud trace 

them on the metal with a scriber. 
the pisces have been cut out, 
‘and round over the cut edges 
th file and fish thea, with No 00 


This may 
copper oF 


rece for the tray A, Fi 


5. is 


place betscon tro betnonlee Bicker at 


wood about 1 in. thick and the size in 
dicated. ‘The blocks are gripped in the 
vine as shown in Pig. 2. With the flat 
face of a wooden mallet, gently hammer 
‘along the top of the uppermost edge of 
the metal and bend it about one third of 
the way down. Do not hammer the ex- 
treme ends at all. Do the same with the 
other two sides. Now start over again 
‘and hammer the first edge 

two. The third 


Y using a square piece of copper and 

Bi rrrsionning tists theta 

‘a square tray can be made. Six- or eight= 
ded trays can be formed similarly and 


Fig. 4. How the candle socket i« formed over 
2 piece of tein, irom pipe held in Uhe vise 


the handle to the side of the tray. ‘Then 
form the handle over a pipe or even a 

ble piece of wood, round in section. 
‘as you rounded the candle socket 
ithe operation shown in Fig. 4). 

For riveting the parts together, use 
fiat-headed copper rivets. The heads are 
about 14 in. in diameter, the shanks 
in. in diameter and 34 in, long. Tf you 
are working in brass, brass escutcheon 
Bins miny be used for rivets provided 

‘shanks are cut to a suitable length. 

Suet mark sod doll a bole for ibe 

rivet that is to (Continual on poge 102) 


New (olored. Kipple 
ommencement—_ 


Pens and Pencils 


Alluring as 
Youth Itself 


ADANTLY beautiful in their 
‘two-tone ripple colorings, 
these new Waterman's 

fountain pens and pencils de- 
light the eyes of thousands of 
| American boys and girls—and 
| appraising parents—especially 
at Commencement time, | 
| Always the first choice of 
| students the world over. The | 
| one faithful writing companion | 
| of childhood and old age, 
| Waterman's now ascends the 
| country’s graduation platforms 
in the soft but sensible color- 
| ings of summer, 

‘Asa Commencement or class 
promotion gift, Waterman's | 
continues unsurpassed in en: | 
during acceptability. And for 
the older folks they offer in a 

variety of models the sane 
superior qualities which have | 
‘atistied millions for more than | 
forty years. 


COMBINATION SETS 
Pen and Pencil in Attractive Gift Box 
Large Size $7.00 Smaller Size $5.50 


} = Colored 

Ripple Rubber 
Pens 

$4.00 and $5.00 


Pencils 
$1.50 and $2,00 


L. E. Waterman Company 
(iene Bonen SonFrancce, Monreal 


Waterman's 


Eve Parisi eNNE Waren?) 


DESIGNED BY THREE FRENC 


STYLISTS OF THE 


PARIS GRAND COUTURE > — MADE BY ELGIN 


To secure watch-designs reflecting the Paris mode and 
Elgin consulted three French stylists of the Paris 
Grand Couture . . . Madame Jenny, Madame Charlotte, 
creative mind de la maison Premet, Madame Agnés, modiste 
tris moderne. Under the personal guidance of each of these 
internationally famous women special, moderne, dainty 
wrist watch has been created. 
Neverbefore such an exquisite wateh,such a chic an 
wateh...such an utterly reliable and faithful watch 


- And a real Elgin! Which means a trustworthy timekeeper. 

‘The ease is fashioned with jade, black or ruby enamel. The 
movement is Elgin through and throngh .. . with the Elgin 
guarantee. The hitherto undreamed of low price is only pos: 
ble because of Elgin efficiency and Elgin's great production 
- A practical, dependable timekeeper of enduring accuracy, 
‘as well as a beautiful piece of jewelry. These Elgin Park 
sienne models are now on display at all jewelers at 835 . 
Elgin National Watch Company, Elgin, U. 8. A. 


‘IME PRESET... When Promet 


‘THE MADAME JENNY = ts this ogee we 
‘nich the pet Pc eourarireie ugh nce 
‘es 


(Stsee ech acer theeld ew 
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Our Mayflower Sets Sail 


How to Complete the Rigging of the New 
POPULAR SCIENCE MONTHLY Ship Model— 
Aloft with the Canvas and the Flags! 


By E. AnmiTAGE McCann 


(0 FIT the sails to the yards of our 
'inodel of the Mayflower and to rig 
the yards in position with running 
sear, are the only tasks remainin 

We may then hoist the flags, and our 

ship will be ready to brave the battle and 

the breeae—of the feather duster. 
‘Those who have followed closely. the 
instructions in the three previous articles 
have bi now a quant but shapely bal, 
colorful without being too gay’ or shit 
fooking, On this are the deck fuaishings: 
and the masts and bowsprit are in 
Position, fitted with their standing 


iaging. 

‘Tf you missed the previous articles and 
wish to begin building the model now. 
you can do s0 without dificulty by fol- 
lowing the complete full size drawings 
contained in Porttan Sctexce MonTaty 
Blueprints Nos. 83, 84, and 85 (see page 


90), 
ihe Vest material forthe sails i a thin 
Jinen with a canvassy texture, Patterns 
for the ails should be taken from Blve- 
rint No. 85 or the sail plan on page 80, 
June iamie, ‘ark the linen. to allow 
‘enough for a narrow hem all round, unless 
the selvage edges can he used for the 
heads. Before it is cut, the linen should 
be machine stitched in vertical rows 34 
in. apst_When the ral aul were 
ir res) were straight, but it 

is better to cut the sails for the model as 
if they had stretched. ‘The heads should. 
go from yardarm to yardarm without 


undue stretching, and 
the slows Gover co: 
ners) of the  topsail 
when hanging slack 
should reach nearly to 
the yardarms of the 
yards below. 

‘The lower sails are in 
two pieces. The lower 
parts are called bon 
nets; they could be 
detached when less sail 
arc was requied: 

‘edges should be 
hemmed neatly and 
have some size B cord, 
stitched to them, with loops at the 
corners. (It will be remembered that we 
are calling the cords used A, B, C.and D, 
A being the heaviest (18 thread) and 1) 
the lightest, about one quarter as thick.) 
If desired, smaller loops inay be made for 
the bowlines, martinets, and buntlines, 
‘They may be lightly antiqued with strong 
tea, or other stain, with the color perhaps 
a bit stronger towards the lower edges. 


PTITCH the sails with a marline hitch 
(buttonbole stitch) to hang under the 
Yards, Fasten the bonnets similarly to 
the upper parts of their sails. 

“The fore and main yards and thee ails 
i Nanas and bein ith 

study Blueprint No. in wi 
the mainsals Lash medium sae blocks 
near the middle and small ones farther 
out for the sheet and 
clew garnet leads. 


an-soursan. Bocers 


‘0 ee and an to go over 
mG the yard arm‘in the 
Ks Gane a= put reese ec 
Sire 7M || Hock ‘a medium one, 
Sx FORTS ENCE Ho | and the yardarm. Now 
Soleus tr be yardars, Now 
the yard to the mast. 
This consists of rows of 
beads and battens with 


‘he previous articles, yeu can stil bud the Mayflower by obtaining 
(tna olowing careful our Blueprints 83, 44, and HS" (ace age 99) 


For the avant hee the vards up, 
make a tie block, witha hole athwart for 
the tieand three holes below for the tackle 
parts. The tie, of B cord, reeves throu 

this; one end reeves through each cheek, 
and the ends are hitched to the center of 
the yard, the length to be such that the 
block just clears the stay when the yard 
is up. Fasten the end of the fall (C cord) 
to the staple in the side of the knight, 
reeve it through the block and the knight, 
and belay the end to the head of the knight 
itself. Lash blocks under the erosstrees, 
‘and through them and the upper yardarm 
locks reeve the lifts and bring the ends 
«down to belay to the cleats forward of the 


= 

To fit the clews, make a toggle or short 
stick, a, a large block to this for the 
beet, pass the toggle through the 
loop at the corner of the sail; above: 
feiss n amell block and to 1 splice or 
Lege estore for the Brig Cr abs 
lew garoet by hitching the end to. 
yard, reeve the ond through the block at 
the clew, through the block, under the 
yard, and bring to the deck. 


descends a pennant with a block in the 
fend. Through this a line from the previous 
Hilock reeves to the deck. All the lines 
‘come to the deck. 

“The bowline crow’s-feet, are somewhat 
different, being made with sinall bull's 
‘eyes (like deadeyes with one hole) for 
which beads will serve. They belay to the 
forward pinrail direct, or first through 
blocks lashed to the bowsprit. 

“The buntlines (D cord) start at the 
lower edge of the sail, reeve through 
bull'seyes at the (Continued on page 98) 


Steel Ball Magic for Mechanics 


You Can Put the Hardened Spheres to Many’ 
Uses and Save Both Time and Labor if You 
Follow These Suggestions by HENRY SIMON 


Using a bed of stel balls to ald i centering 
‘work Uae must be dil with grewe scuracy 


‘MPROVEMENTS in machines, tools, 
‘and instruments crowd upon each 
‘other in such rapid succession that 
wwe are apt to overlook the possi- 

ies in tome of the smaller, vet none 

the less remarkable, things with which 
progress is also furnishing us. 

‘ake the steel ball. Nothing could be 
impler, yet it js truly one of the marvels 
of modern engineering. Perhaps no other 
cheap, mass product combines so many 
remarkable qualities. Even ordinary 
steel balls vary within only .001 in., while 
the grade known as “high duty” is true 
within 0001 in. as to diameter and 
spheric 


sd hardness so great 
that steel balls are everywhere used. to 
test the hardness of almost every other 
thing made of steel, 

‘This use of steel balls for hardness 
tests was an afterthought whereby two of 
their “properties—hardness and” round- 
ness only—were utilized. ‘There are other 
such “afterthought” uses whereby steel 
halls may be made to serve through any 
or all of their qualitics of precision, hard- 
ess, strength, and high finish. In the 
following, the writer hopes to describe 
some uses which will be new to the 


readers of Porcian Screxce Mowrmy. 
Let us start with those appli 
where strength and hardness are indis- 
pensable factors. Did you ever “meet 
up” with a brass tube that was just, say, 
‘4 quarter or half a thousandth too small? 
If it is within .001 in, of some regular 
tall ie, the chances are you wil be able 
to enlarge it with a steel ball — 
the ordinary oF vl ae the 
manner shown in Fig. 1, by forcing # 
ball through with a rod. ‘Experiment will 
fe psaers ses dated legen of 
to produce the desired enl ant of 
the hole. Have the rod a loose sliding fit 
in the tube and put plenty 
of grease on the ball. Use a 


“stretch” this trick. A 
thousandth or two is about 
all that can be gained at 
best, and usally be 


SOMEWHAT anal- 


it. 2. 
Here a train of them is made 
to move a plug that would 
be difficult to get at in any 
other in the same 
‘way it is sometiaes possi 
to take the worst of a dent 
‘out, provided there is an 
‘outict for the plug and balls 
after they have the 
dented part. When used in 
this manner the balls should 
he loose in the pipe so 
that they roll freely along. 
au it should. be. remem 
hered that a pipe is always 
reduced or ““ovaled” at 
any bend. “Think before 
‘ou act” must be the 
motto here, for a ball 
wedged in a blind hole is 
about the most hopeless 
combination in existence. 

‘A case similar to the last 


is that shown in Fig. 9. ‘The angular 
Knockout for the hardened flush pin A 
would be of ts om bat forthe bal 8 
a punch, no matter how shaped, could do 
no more than barely start the'pin. By 
using balls, even a pin that i a driv 
fit all the way down can be remot 
‘The knockout hole should be about the 
‘same size as the pinhole, Loosely fitting 
balls must be (Continued on page 108) 


MANX timesaving shop ideas are con~ 
tained in the continuation of the 
Better Shop Methoals Department, 

bbe found on pages 4 and 106 to I 


How the steel balla are used to enlarge tubing, drive out plugs, 
teow comparative hardness, aad make various stachimemts 
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They depend 
on Starrett 
accuracy 


A mail plane drones westward from 
Chicago. A huge express freight plane 
lands gracefully at Dallas. An air liner 
takes off at Boston. 


Thousands of miles a day they fly 
safely and surely with the finest motor 
equipment the world has ever known 
— requiring extreme precision of 
workmanship in manufacture and 
maintenance. 


In the shops of these leading Air 
Transport operators, where the Whi 

winds, Wasps and other motors are 
groomed for additional hundreds of 
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hours of flying, you will find Starrett 


Tools. Aviation mechanics have 
learned to put their faith in Starrett 
accuracy. 


Whatever your use of tools you need 
Starrett accuracy and dependability. 
Ask your tool dealer for Starrett’s. 
‘Write us for your copy of the new 
Starrett Catalog, No. 24°W” illustrating 
more than 2500 Starrett Tc 


THE L. S. STARRETT CO. 
cimabers 
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Tiaiten Used to Cut Small Gears 


E. H. Rediicld, of Springfield, 

Vi, for cutting clock gears on an engine 

Inthe., ‘The gear is shown in position with 

a “fly” cutter directly above it. ‘The fix- 

{tre is held in the tool post. 

‘There is an ordinary index plate, the 

holes in which were drilled with the aid 

"machine index head. ‘The 


B bepposted Spelt on tn les alah 
Fire ¢ sows indesing tre in 
suctn position that fs make as 
tuudentood. ‘The whole wae sande trom 
serap parts, which accounts for certain 


wom. 
sre 


lg. 2. ‘The parts of this ingenious indesing 
attachment were’ made rom ids and tas 


Mounting a Small 
Lathe Chuck 


A sinall lathe, especially those sold 
it moderate prices. the ehuck is not 
always accurately fitted. In one case, 
where the chuck was mounted on a back 
plate screwed to the nose of the lathe 
Spindle, this, trouble was, satisfactorily 
remedied by the following method. 
‘The chuck was removed from the 
‘mounting plate, and the plate screwed in 


hice wae trae 


place on the spindle nose and tumed true 
fon face and rim. Lack of accuracy here 
had been responsible for part of the trou- 
ble. A stout steel mandrel was carefully 
areas Ween conten ac Soe ea 
clamped to this by its own j 

ing up the lathe, the recess f 
plate proved also to be a little out, so it 
‘was timed true. ‘The back plate was now 
too small for its recess in the back of the 
chuck. The openi 
row strip of hard sheet brass bent into a 


Fig. 1, Homemade indexing fixture beld in a 
ithe tool post for use tn cutting «clock goat 


unessential features, particulary the half- 
worm wheel ff, the teeth of which are 
nearly cut off. ‘The dial and work spindle 
fare held in slide A, which is manipulated 
vertically by the handwheel J, this being 
iraduated (0 give -001 in, per line. This 
Provides for citing the dept the tooth 
Sccurately 

‘The slide is dovetailed to ft the sup- 
poring member the ai being 
sted by screw E. Nut Phokdsin postion 
the ‘nut that the vertical feed. serew 
engages. ‘The. worm wheel referred to 
serves as an ead thrust collar Hf for the 
wwork spindle. ‘The shank 1 is gripped in 
the lathe toot post—O. 8. Mansnat. 


sing It woul be bet f cour, ton 
new back plate after truing up the recess 
in the chuck, but a new back plate is not 
always easy to obtain. —H. G. 


‘To ser a steady rest when the piece 
to be turned is a shaft too long to be 
accommodated between the centers, re- 
move the tailstock, chuck a piece of scrap, 
and tum it down to the size of 
place ‘on the shaft where the steady: 
rest is to be used. Set the steady rest 
to the piece while still in the chuck, 
After setting, open the top: without 
‘moving the jaws, shift the steady rest and 
lamp it to the lathe bed at the proper 
place.—Suxnwooo J. Ger. 


How to Prevent Valve-Stem 
Packing from Unwinding 


THERE isan aggravating thing 
Tossed say plat, We the soot ol 

‘small valve-stem packing. which is always 
getting unwound. Cut off one leg of a 
Yin. cotter key about 2 in. long and 
sharpen the other leg. ‘Slip the free end of 
the packing through the eye. After tak- 
ing off the amount required, pushing the 
‘cotter back as you do so, stick the point 
firmly into the coil and erimp the end be- 

so that it will not 


uy, 1928 


Fixture Holds Washers 
While Being Ground 


fixture illustrated was designed 
for grinding to thickness a number 

in washers, shims, and similar parts, 
It is difficult to hold small, thin pieces on 
the magnetic chuck, but this fixture will 
take four pieces at one setting s0 they ean 
be ground as thin as 010 in; by feed ng 
carefully. It is made of machinery steel 
and ground all over. Section is made 


‘To.mate Kt eaty to meamare the work, the 
‘Simennon marked “A a exactly 180 Ia, 


exactly, .250 in, thick so that the work. 
can be “miked” in prition, 
jeces are clamped $0 that two 
the surface is ground first, ‘They 
are then turned around and finished. A 
slight variation due to the double grind= 
ing can be easily removed by’ Inpping 


Set of Plug Gages Made 
Srom Old Slitting Saws 
TT/HTE ple ages ilustrate wore made 

from worn-out slitting saws, After 


the sizes nearest to the desired diameters 
hhad been selected, the saws were rough 


wef set of plug gages with 1. knurled 
cS fc ting ving a satig obs 


Gd fp les 18 kn, cindy nd 
then finish-ground and lapped. ‘They 
were also ground on the side just enough 
to remove their concavity. 

‘These gages are very convenient and 
economical, and they take the place of 
expensive gages for boring or grinding 
jobs in the tool room; at least, they allow 
the better zages to be preserved for highly 
precise work. ‘The set consists of sixteen 
sizes from 134 to 8 in. inclusive. The aver- 
age thickness is about 3% in. A suitable 
knurled handle completes’ the outfit, 
=H. J. Crasmeniaxn. 
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Die Makers’ Square No. 552 is a typical Brown & Sharpe Tool made 
to do the specialized work of the die maker and pattern maker. 


The Professional Tools 
of the Skilled Mechanic 


The specialized knowledge of the trained mech- 
anic is applied practically with precision tools. 
Especially is this true in the case of fine measure- 
ments. Fractions of a degree, split thousandths of 
an inch — unimportant trifles to the layman— 
are of vital importance to the trained mechanic. 


Brown & Sharpe Tools, because they permit such 
micro-measurements and because many of them 
are designed for specialized work, aid in translat- 
ing the mechanic’s skill into tangible results. 


Get a free copy of Catalog No. 30, list 
ing over 5,000 items—at your dealer’s or 
direct from us. Dept. P. S., Brown & 
Sharpe Mfg. Co., Providence, R. L,U.S.A. 


(BS WORLD’S STANDARD OF 


* DIAL TEST INDICATOR 


* Twist DRILL AND STEEL 
‘WIRE GAUGI 
‘No, 705 


Aiea 


= RULE DEPTH GAUGE 


‘* AUTOMATIC CENTER PUNCH 
No.7 


+A description of this tool 
‘appears in Catalog No. 30 


ACCURACY 
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That Star Smile 


chanics face when his tools 
do their job, is always in 
evidence when he uses a 
Star Hack Saw Blade. 
“Live” Hardware Dealers 
today know that Star 
Hack Saw Blades are the 
mechanic's preference and 
by handling these blades 
they can satisfy the con- 
stant demand, which pro- 
duces larger turnover and 
greater profits. 

‘Your own jobber can sup- 
ply you. 


Clemson Brothers, Inc. 
Middletown, N. Y. 


MAKERS SINCE 1883 
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Novel Piano Bench Contains 


Music Filing 
By D. A. Price 
HIS piano bench has a novel and 


‘useful feature in its roomy compart 
ment for filing. musi 


bench. ‘The compartment under the lid 


was made wider and deeper so that sheet 
music up to 104 by 1334 in. (the largest 
size) can be easily filed ‘between. the 
Santing "wallboard partitions. “These 
Partitions also serve to separate and 
classify the music. 

The bench may be made of wood to 
match the piano. Tt might be considered 
advisable to alter the design of the turned 


legs to harmonize with the columns or 
Jegs ofthe piano for which it is being con- 
structed. ‘The legs may be made without. 


Compartment 


the se of a lathe by tapering the lower 
section (for 113 in.) from 1% to about 
Tig in. aquare at the bottom. 
| “fhe methods of construction and di- 
| mensions are indicated in the draveings 
0 that itis hardly necessary to give an 
‘extended description. ‘The top i built of 
pine boards, glued and held together by 
Corrugated steel fasteners. After it is 
tity it should be trimmed to the exact 
size. ‘Then the mitered lower rails are 
fitted, glued and screwed to it. ‘The seat 
padding of cotton batting should be 
Epplied to the top with a fight coat of 
tlie and. worked down thin along the 
‘edges. ‘Then the imitation leather cover- 
ing is put on and tacked on the sides. 
Last ofall, the oak molding strip around 


Bedpost Bracket for Clock 


FIXTURE 
for holding 


attached directly 
to any bed with 


The bracket 
consists of 
pieces of Hein. 


9 WOOD MBER PARTITIONS 
Men o= ae 


| eo PARTITION 
bones 


a 


oS 
SECTION RA 


the edge should be screwed in place. 

‘The sides, ends and bottom are assem- 
bled as a unit in the form of a box. After 
being tuned, the legs are cut out as 
shown in the detail marked “top of leg” 
and the “box” screwed into them. 

‘The partitions, of course, could very 
well be of thin plywood or’! in, thick 
wallboard. 


washer stock 134 in, wide. Each pices 
is bent to fit the bedpost after a strip of 
cardboard or rubber has been placed 
around the post. to prevent scratching. 
‘The other piece is bent in two and then 
shaped to fit around the clock ease, ‘The 
parts are fastened together and clamped 
{o the bedpost with two short stove bolts 
‘The fixture is enameled to match the 
bed—Hcton J. Canmentaxn, 


‘To rer to build furniture with un- | 


seasoned lumber will discourage anyone. | 
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‘Athome with No. $0 
‘Service Kit, 


Everywhere... 
—For any work— 


‘Test after test, in shop, factory, home or lab- 
oratory show the same astounding results for 
MILLERS FALLS electric drills. 


weeks 


[lewill pay you to clip this coupon ] 


send me full particulars 


Drills 
¢No. 50 


The Best 
Dealers Sell 
MILLERS FALLS 
TOOLS 


GREATER 
DURABILITY 


LIGHTER 
WEIGHT 


MILLERS FALLS NEW YORK, 28 Warren St 
Massachusetts CHICAGO, 9So.Clinton Se. 


ea SO” Millers Falls Company 
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‘Modern Electric House Wiring 

What the Home Owner and Handy Man Should 
Know about the Use of Armored Cable 


By Geonce A. Witovcnpy, E. E. 


‘The No. 1 Pipe 

Wrench —only 

one of the popular 
PEXTO Products. 

‘You can’t go wrong 

on a PEXTO Tool. They 
are high grade, carefully 
finished, thoroughly tested 
and fully guaranteed. 
There’s a large variety of 
PEXTO Tools made in all 
styles and sizes. 


Write us for booklet. 


PECK, STOW & WILCOX Co. 


‘SOUTHINGTON, CONN. 
USA 


“(CPRRECE Ll ema inion om 
house wiring, one o 
my neighbors, when we met one 

day near our homes.” "I have a permit 

from the inspection it atthe 

City Hall to do some of my own wiring 

ut their inspector is going to look it over 
when T get finished, and I want to be 
sure I'm right before I go ahead. ‘They 
asked me some questions and I answered 
eon of the bet Tm met lie ae 

'm right on 4 ‘system and iden- 
tified-wiring idea. Will you tell me the 
important points about it so I will be 
that I know what I'm doing?’ 
Tl be glad to,” I replied. “Let's 
walk over to that new house hear the 
omer. I took a look at the job this 
morning and, while it could be neater, 
wwe can talk about the wiring better if we 
can have an example before us.” 

We went to the house, which was still 
in the ‘of construction, but before 
‘we looked at the electrical installation, 1 
sketched on an old envelope two outlets 
A and B and the wiring as in the accom- 
panying dingram (FIED 
have an outlet box A to which two wires 
have been led to provide for connecting a 
bracket, a ceiling light, o a rece 
and that we are going to install another 
outlet B a short distance away and lead 
ing onto the 


Tap system, we lead two wires from the 
bullet box to the outlet BoB. I thi 
‘ray the connections 
Tetween the two 
wire ends at A and 
those leading to. B 
are within the box 
at Aand are i 
Closed in met 
sehen the fixture is 
in place. If trouble 
aries in an installa- 
tion itis usually at 
the joints. In’ an 
ostin toms installation of this 
Kind all the joints 
are protected and they are accesible. 
‘This’ method of looping from outlet to 
is used 


outlet i thro '? 
“Doesn't that take a lot more wire 
than the method where you tap into the 


wires?” asked Clyde. 


much safer and more satisfactory that it is 
well worth the slight additional initial 


| armored cable, usually called, for short, 


WHITE WIRE 
(crounoen) 


Fig. 2. Koob-and-tube wiring and armored 
(able or PIX connected within selling tox 


BX, There was an example of both 
methods at a ceiling outlet near the rear 
door (Fig. 2), to which T directed Clyde's 
attention. ‘The BX was used to lead 
through tile construction to an outlet 
wer the rear door, because tile requires 
ithe BX or conduit. Knob-and-tube 
ing however, led from the ceiling out- 
Jet to the frame part of the house, where 
Knob-and-tube wiring is satisfactory 
although much less used than it once was. 

“Well, I think I'see what the loop sys- 
tem is.” Clyde remarked. "Now, what 

the wires?” 


“PTHERE’S a big advantage,” I said, 
“in haying the two sides of a circuit 
marked or identified throughout the cir- 
cuit. In most modern systems of distribu- 
tion one side of the line is grounded and 
the other is carefully insulated from the 
ground. If you are standing on a damp 
basement floor or on anything connected 
to the ground and touch a bare spot on, 
‘ora connection to, a grounded wire, there 
is no danger of getting a shock, but if you 
touch the other side of the line, Jook out! 
Where the two sides of the circuit are not 
marked, the switches may be in the 
grounded side instead of the live side 
nd even if you have turned off the 
switeh, you may get a shock when you 
try to'do any repair work or perhaps if 
you touch a brass socket or other ex- 
metal. 

“In the modern installations we use a 
white wire to designate the grounded or 
dead side of the line and the black wire 
to designate the live side. ‘The switches 
are connected in the black side, while the 
white wire is led to the fixtures and con- 
nected to the white terminals so that 
danger is reduced to a minimum. In 
fact, there is practically no chance of 
accident if this system is followed care- 
fully through the installation.” 
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Sunpine, 
BUFFING. 


FAST—ACCURATE — COMPLETE 


Every kind of nipginiltin operation 


Thi 


every dollar yon pay, you're 
BIGGEST -VALUB—you can't 


home or in business. 


Amazing low price - 


‘That's because all the modern up-to-date 
manufacturing facilities of the J. Ds Wallace 
Company, suppliers of standard woodworking 
tcquipinent for industrial and commercial 
{aes are utilized to" produce. the Worker 
Wondworker. ‘Materials und, workmanship 
are 1007 nnd Ue designing of the Warkace 
is riety professional, Wondworking plants 
paitern shops, carpenter and cabinet shops al 
ver the workd use Wallace equipment. It's 
the kind of machinery’ you want™you can't 
‘ford to oven nny other, 
Become an expert woodworker 
‘Thero is no end to the number of useful and 
decorative things” you ‘can make. with the 
Worknee. Tables, chairs, footstool screens, 
amp Iti Fenn aint ol ome 
Chests—you'll soon become an 
expert. Woodworking is the greatest hobby 
inmanan have™-hundreas turn t to profit too. 
‘Tho Workace Woodworker 


is a COMPLETE All-Electric Shop. 
costs a lot less than most other outfits—and fhe 


fas it, 


where! You can prove every word of this by 
actually using the Workace Woodworker at 
+ You'll find it fast 


and accurate—you can perform every kind of wood- 
working operation, make furniture or other useful 
and decorative things for your own home or for 
profit. Planing, sawing, turning, drilling, grinding, 
sanding or bulling—it is all the same to the 
Workace Woodworker. You can save time on every 
operation, do the work better and cleaner, too! 


- + + + includes everything 
thing. Every unit works from the peter The 


‘are sturdy and well 
Wales UNOUATIFIED GUANANTEE, 
soures replacement of defective parts for one 
year 


‘EASY TERMS 
Get the oulfil right away 
SEND TODAY 


“The terms are alla your favor, In fact, thie 
whole advertisement, the merchandise offered 
and the easy method of purchasing is new 
find revolutionary. 

A sual down payment brings the complete 
Worksce AltElectric Woodworker ready 10 


THE 
any- 


Includes all this: 
4 Planer 


mt up and se ight sway. Tho ‘monthly 
Sols to o> Seal goril waresly as 
fay for ther Workace Shop 


at" V tele Pul- from the work it does. So can you, 


Cast Iron. 


icalay~ad well soe that you get fll details 
tind 8 complete description right away! 


‘That Workace Electric Woedworker sare look good to me 
Tiedt sow Si abut fe tne oat Sy tera, 


{sean : | 
[see . . | 


i 


State J 
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‘ IE stand or small table illustrated in 
Fig. 2is an example of what the wood 
worker ean accomplish in the line of fur~ 
hiture making when he has an elementary 
Knowledge of wood turning. From the 
wood turner's point of view, this project 
is very simple. as there is only one turned 
piece. The turning of this picee, more- 
‘over, does not involve any particular 
ficulties. The method of procedure 
clearly shown in Fig. 3. 

‘A cardboard pattern. should be made 
fy the thre gt according to the method 
of laying out shown in Fig. 2. In placing 
the’ pattern on the rood, ace Unt the 
grain runs the long way, otherwise the 
Kegs are likely to soap at thei narrowest 
point. They fastened to the 
tired column either with a mortise and 
tenon joint or with dowels. ‘The latter 
method is the easier and. indeed. gives a 
stronger joint than a poorly made mor- 
tise and tenon, 

First eut the legs with a 
fon a band saw, square the ends, 
mere eee 
scraper, ipaper. ‘The part of tI 

| legs that fits the column must be curved 
is can be done easily by turning a 


Pick up a Maydole...hefe it, 
‘swing it, ..you'll quickly see what 
we mean by “hang"—an extra 
fine balance unduplicated by or- 
dinary hammers and worth a good 
deal to men who appreciate qual- 


cylinder a little less in diameter than the 


ee aii 


ity in tools. os —— 
Handles—carefully shaped to ae =| ||| HT | 
the hand—are made from straight. TL 


Applied Y¥7OOD 
W, Beginners 


TURNING 


HOW 2 se your lathe 
in making a graceful 
table—Fourth in a series 
of instructive articles 


by HERMAN HJORTH 


the table; denis of leg Joint and top brace 


column—in this case about 114 in, Glue a 
Bice of No. 134 or & sandpaper to it 
When dey, put the cylinder in the lathe 
and hold the end of the legs against it 
until a curve of the proper shape has 
been formed (Fig. 1 


Locate the centers for the dowels as | 
follows: Wrap a (Continwa om page 01 


grained second growth hickory 
that has been air dried for years. .. 
hheads are pressforged from the 
finest tool steel obtainable and put 
‘on to the handles “for keeps". 
‘Aske your tool dealer to show you 
Maydole Hammers. He has a 
style and weight to fit your grip 
and swing. Write for a copy of our 
interesting Handbook and Cat- 
alog 23 “B”. 


Maydole 
Hammers 


‘The Diavid Mayle! 


ats 
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Wood Turning 


(Cont 


Fig. 4. One of the legs with dowels inserted, 
‘remy to be ghued tothe formed column 


piece of paper around the column and eut 
0 a the ends just meet.” Fold it 
into three equal parts and lay off these 
divisions on the column. Place each of 
these marks level with the top of the 
tool rest and draw horizontal lines on the 
Mark the corresponding center lines on 
the legs with a marking gage and lay out | 
the points for the dowels. Set the mark- 
ing gage to 1 in. and, holding the block 
of the gage against the lower end of the 
column and against the correspon 
cage of the legs, mark lines erossing the 
six center lines already marked. Set the 


sage to 234 is from the same edges 
mark another set of lines crossing the 
center lines. Bore for dowels at these 


twelve points (Fig. 4) and fit each leg to 
the colt. 

Glue one leg at a time as shown 
Fig. three hand screws. One of 
these (Contiead on 


POPULAR SCIENCE MONTHLY t 


e; Every Blade 


WHEN isa test, a fest? In some industries, 
tests of products are made on an average of 
‘one out of every so many: one tested in a 
thousand, one in a gross, one in a dozen—as 
the rule may be. 

The “Yankee” Screw-driver you buy 
from your hardware dealer has a tested 
blade.” The very one you get! 

Every “Yankee” blade is tested by 
“Yankee” toolmakers. Individually tested 
—and hiwice tested! 

The blade won't twist, crack, break, or 
bend on the edge; and it'can’t be loosened 
in the handle by use or even abuse. 
YANKEE” Plain Screw-drivers can be 
depended on. Well balanced, and with 

inkee” comfort-grip handles, they make 
work easier. 


teen sizes, 136" 
blade, SOc; 6°, 


vie: Eleven sizes, 214° to 
14" blade, 40c; 334%, ASC; 
O34", Ste; 734%, Ge. 


YANKEE” onthe ot you bay moons 
stot om emeliy eBieney amd dora, 


Slit ani Reicher Screw-river Re 


NORTH BROS. MFG. CO., Philadelphia, U.S.A. 


“YANKEE” TOOLS 


Make Belter Mechanics 


n 


A Comp plete 
Socket Wr ench 


‘The APCO MOSS- 
BERG Tote Box Wrench 
Kit will service any autor 
motive work that calls for 
wrenches. Every socket and handle 
is of famous MOSSBERG make— 
chrome alloy steel, guaranteed 1 
live up to the most exacting wrench 
standards. 

‘The newly designed Tote Box is a 
carrying case of remarkable handi- 
nest and neatness. Every wrench is 
within easy reach and there is room 
‘enough for the owner's extra tools. 
Make the Tote Box your personal 
tool kit. Your name will be hand- 
somely engraved free of charge on. 
the nameplate, 

We have worked out an easy three- 
unit purchase plan for your con- 
venience. Clip the coupon and we 
will show you how you may be- 
come a Tote Box owner at remark- 
ably little cost. 


Send me the full story of the Tote 
Box. 


Name. 
Address....... 


APCO MOSSBERG CORP. 
Attleboro 


Mass. 
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Speed with a Homemade Coaster 


How front and rear anes, braking device, 


right ja 


ides, it has no tendency to climb or 
Sova. A pulley 15¢ be ta Gemscter 
3c Hoor board at the correct 


tangle to take the cable witho 
cramped. ‘The cable ix further 
holes bored in the floor board and in the 
short piece of wood underneath. 

“The type of equalizing brake sbown will 
lock the wheels at almost any speed, and 
tas the coaster is light, there is small 
hazard in “cutting her’ wide open" on 
hills. If the brakes are well made, they 
are not likely to fail in any emergency. 

Tt is important to fit a section of split 
hose over the sharp edge of the sheet-iron 
seat ack, so that there will be no danger 
‘of getting cut in a crash. Brass wire is 
tused to lace it to the seat back through 
holes punched with a nail. 

Wheels, of course, are something that 
must be bought. and represent most of 
the expense, unless you have an old set on 
hand. It will be well to get the best you 
can buy, the disk type being preferable. 
On the coaster ilstrated the wheels are 
in. diameter. caged rol 
‘and give splendid service. Some 


tarthly racket, and have not the braking 
efficiency of rubber-tired wheels. 


‘A pair of spot lights add greatly to the 
appearance and do not cost a great deal, 
| nor does a tail or a dash light; but the 

“juice” to light them is something else 
again. A secondhand 6-volt storage bat- 
tery will serve the purpose. The battery 


Lfrom poge 77) 


cam be installed infront ofthe dash, below 
ie steering post. 

Now that your coaster is completed in 
a workmanlike manner, take the time to 
Paint it well, ‘The one illustrated is very 
effective with orange wheels, dark green 
running gear and radiator’ band, and 
light lettuce-green body. ‘The numeral is 
black, and on the other side there are 
four exhaust ports painted black. ‘The 
inside of the seat back and the seat bot. 
tom are bright vermilion. ‘The entire 
coaster was given two coats, followed, 
when dry, by a coat of spar varnish, 

Note that the gas tank is not only for 
appearance; it is to provide any accom- 
modating “pusher” with something to 
posh gains, thus protecting the back of 


While there is considerable work in- 
volved in making this coaster, it is well 
orth the time consumed and the tif 

‘expense for lumber, wheels and parts: 
and, from the standpoint of healthful 
recreation and real fun, it will be a long 
time before you will find another invest- 
mert that pays such handsome dividends. 


This Funny Little Toy Duck 
Waddles. on Its Wheels 


By F. Clarke Hughes 


1 the wheels ere placed slightly off center, 
the duck will waddle as itis drawn slong 


cut from soft pine 3¢ in. thick, and the 
head and wheels are shaped from 24 in. | 
thick wood of the same kind. ‘The head is 
drilled as shown to receive an eightpenny 
nail, which passes through two large glass 
or wooden beads and enters the body. 

‘To make a bearing for the wire axle, 
remove the lead from a piece of common 
round lead pencil 13¢ in, long. Bore a 
hole through the body of the duck and 
alue the pencil shell in it, ‘The wheels, 
Which are 2 in. in diameter, are best if set | 
slightly off center. ‘They turn with the 
ale. “As a balance weight to hold the 
duck upright, a piece of lead must. be 
attached to the lower edge of the body. 
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How to Fill and Hide 
Wall Board Joints 
By F. N. Vanderwalker 


SURPRISINGLY large area of fiber 
wall board and plaster board is 
led in place each year by amateur 
hanies, not alone in summer cottages 
ind in temporary structures, but also in 
hhouses, new and old. ‘The manufacturers 


plying wall board, but when it 
the question, arises as to how it is to be 
decorated. ‘There is a choice between 
filling the joints to conceal them or cover- 
ing, them with wood stripe or loth 

raid. 

‘When wood strips or braid are used, 
the placing of the wall board panels as to 
size and proportion must be carefully 


‘When Deing fied, the joints are reinforced 
with opencmenh canvas or sft wire doth 
planned in advance. In the majority of 
amateur jobs, however, wooden strips 
fare not uied and, unfortunately, too few 
attempts are made to fill the joints 

perfectl 
‘almost every case the joints ean be 
concealed permanently if eareful work is 


done. ‘The first step is to have a sulficient 
number of studs placed in the wall, and 
they must be straight. Cross bridges are 


necessary between studs at all joints and 
Shere chetrig fixtures, plctie rwalding, 
and baseboard are to come. Any irre” 
ularities such as a twisted or bent stud 
will throw one side of a joint out more 
than the other and make one think one 
piece of the wall board is thicker than 


the other. Do not butt the sheets too | 


closely together; allow at least 1% in. | sti 
between edges to hold the filling putty. Use Addras. 
‘The first operation in finishing the | | This 
joints is to brush» (Continued on pop [Coupon My Dealer's Name 
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ATKINS?32:SAWS 


New 
ATKINS “Silver Steel” 
Hack Saw Blades 


For The Work Shop 
J8\00 home workshop—in every shop or on he job—in 
‘great industries—these wonderful new Atkins "SILVER 

STEEL” Hack Saw Blades have revolutionized metal cut- 

ting. 
Developed and perfected in Atkins laboratories this “'SIL~ 
VER STEEL" blade, for hand or power use, has repeatedly 
proved in use thar it cuts TWICE as fast and lasts SIX times 
as long as ordinary metal-cutting blades, Just try one 
when you want to cut any metal. 

+ YOUR Hardware Store has these ‘SILVER STEEL" Hack 
Saw Blades. When you buy any saw, look for the Atkins 
name on the blade and save time, money and material. 
Atkins makes “'A Perfect Saw For Every Purpose." 


Valuable Saw 


Books FREE ‘care—both FREE. Send coupon below. 
aes, E.C. ATKINS & CO, nx. 1857 


428 Sells Se, Indianapolis, 


hates ne Oc 
Please sead me your Free Books, “ 
sod "SAWS IN THE HOME.” 


© This seat on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval ofthe INSTITUTE OF STANDARDS. See page 8. 


NewModel 


The 


Westclox 
watch! 


F° sturdiness, for 
reliability, day in and 
day out, you can’t beat the 
new model Pocket Ben— 
and it’s mighty good look- 
ing, too! 

Millions depend on it. So 
can you. 

Sold everywhere for $1.50. 


Bolt by the makers of 
Big Ben and other Westclox 
WESTERN CLOCK 
COMPANY 
La Salle, Illinois 


Pocket Ben * 
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How to Build a Space-Saving 
Piece of Furniture That Is 
Early American in Style 


By Charles A. 


N UNUSUALLY interesting piece of 
furniture, 


average amateur cabinetmaker. It may 
fhe made of birch, maple, oak or ma- 


‘Combination Chest and Desk 


~ ‘Thechest with dene | 
compartment open 


into k; fit the partitions 

nand the shelves of 14- ween 
fasten all with brads, Make 
in, thick, each of 


in place. 
‘Make lids w and 2; fit and fasten them 


ment marpert: the drawer r. 

“Mae the 94 in. thick base, mold the 
top edge, miter it, draw the design, and 
peste’ on i soe tieenghly 
poss “ bly 
cand fasten it in place Wi th glue, brads and 
flue blgeks y. 

Fit broad flap hinges to join w and x, 
Fasten a chain support to desk lid x and 
a hook to hold the lid in place when the 
drawer is closed. Bore holes to receive 
‘the drawer pulls and fit the locks and 
““Bedpaper al eartoesncooghly. Fi 

paper all surfaces thoroughly. Fin- 
ish in natural color, or stain if preferred, 
Give three thin coats of white or orange | 
shellac, rub between coats with No, 4/0 
sandpaper, and polish with wax. | 
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Home Workshop 
Chemistry 


._ Simple Formulas that 
Will Sare Time 
and Money 


‘THY or grain alcohol, which is called 
ti the result. of the 
Of fruits a 


flame, It is the solven 
ishes, 

‘Alcohol is a good dehydrating agent. 
1y hastens the removal of water from 
photographie plates, films, and prints so. 
that they may be used almost immedi- 
ately after being made. 

Solid alcohol is easier to carry about 
than the liquid and does not spill, but it 


11 they are fst submerged i. alcoho! for 
few minuten photographic plates, ims, 
for prints will ey with reat rapidity 


does evaporate if not, tightly covered. 
Tis uved avn fuel. The heat derived from 
itis the aume as from the li 

‘There are two ways of making. solid 
alcohal. ‘The fist equines the alcohol to 
fe healed nightly ona water bath and 
Marie acid added until no more disolves 
Care is ewential, and open flames mist 
Fre kept away fromm the aleuhol. Allow the 
tiohol to cool in wean or other container. 
‘The otter method involves the tse of = 
saturated solution of calcium acetate in 
teater, Four 18 ce. of this into 85 ce, of 
Tenatured.aleobol and. stir. thoron 
‘Nimost instantly the alcobol wil sol 

‘A mixture of half alcohol 
water, to which ferric chloride 


‘skin for poison ivy irritat 
‘A polish for woodwor 


to be applied 
with a brush may be made by dissolving 
5 parts of shellac and 3 parts of rosin jn 
about 25 parts of alcohol. A. polish to he 
worked up with a rag consists of 4 ox 


ced oil, and 2 o2, of 
ture before using. 

‘A thick solution of rosin in alcohol is a 
good noncorroding flux for soldering 

Tn order to clean glass without leaving 
fa stain, wash it with @ saturated solution 
of potassium dichromate in water. to 
which a few drops of sulphuric acid have 
heen added. ‘Then wipe the glass with 
denatured alcohol, If the glass is fatty, 
wash it first with lye water. 


aleoh 
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There are savings 


in both 


of them ! 


= This free hook 


will put money in your hank account 


“The money I saved on my used 
car by an hour spent with this 
free book, ‘How to Judge a Used 
Car," has added more than a 
hundred dollars to my bank 
balance!” writes one motorist. 
“How to Judge a Used Car” 
tells what code prices on used 
‘cars mean—what the speedom- 
eter should tell—how to judge 
‘acar’sactualcondition—howto 
avoid “ "—how to set 
‘fair price on a.used car bought 
of a friend, etc. Compiled by 
experts who have spent years 
in buying and selling used cars, 
it contains information never 
before made public. 
‘And it costs only a 2c stamp! 
‘This free book explains also 
the famous Studebaker Pledge 
—what it means to your safety 
and satisfaction—how it assures 
you of prices marked in plain 
figures, permitting 5 full days 
tryout and a 30-day Guarantee 
on Certified Studebakers. 
‘More than 137,000 motorists 
have profited by’ the informa- 
tion contained in “How to Judge 
a Used Car.” Send for your 
copy TODAY! 


Pledge to the Public on 
Used Car Sales 


1 Every wed car conspicuously marked with 
te peice in pin ures and that pie, junta, 
the price of our new cary i ighly mainaine. 


2 All Sudebaker automobiles which are sold at 
CERTIFIED CARS have been properly re- 
‘conditioned, and cary a 30day guarantee for 
‘replacement of defective par and fre service 
(on adonmencs 


3 Every purchaser of a wsed car may drive i for 
five daynandthenif not aid for any eon, 
‘ura it back and apply the money paid ata 
‘credit on the purchase of any ether cari tock 


Where this Pledge is dis Studebaker 
ales yon ton bapa ed ar ae 


4 


STUDEBAKER. 


————— The Great 1 
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Make Machines 
Fill the Order 


You devise a machine for 
a definite job; that's why 
it does the job. 


You give the operator a 
definite task. That's why 
he makes good the task. 
What must be done is 
done, when it must be 
recorded. Whatever the 
order—in terms of pro- 
duction—it's filled when 
it has to register on a 


tracts, Price, $200, (Cut 4/5 size) 
Small Rotary Ratchet Counter, to register 
sgceocatingmavements of all 
ines al 


the small Set-Back Revolu- 


Ree a 
ipwch 


tion it ia driven. Can be reset to 
zero from any -Agure. by turning 
Sele ange eh, ght cmchlony: 
rs light) machinery. 
Pace. Sho. Equipped with lock 
the recard, $2.00 extra. (Cut 5 arte) 
‘Also furnished in a Ratchet 
Write us about that counting 
em of yourescor cou hen 
Wee soloed in the Veeder book- 
let copy free. 


Veeder-Root, Inc. 
44 Sargeant St. Hartford, Conn, 


How to Patch 


patching of wood is an art. 

Every handy man has frequent 
‘oveasion to practice it. When done 
artistically. it is a credit to the mechanic: 
but done slovenly and crudely, itmay be 
worse than the original defects which it 


one I as described rhentty for the 

fad 

Fe litle cata e 
cote 

outers a 

same principles, of course, apply to the 

paces: of modern furniture. interior 


woodwork or trim of the better kind, 
Th a defect is 

caused by wind- 

shake, insert dowels 


can be planed after 
the plugs are set, 
but in furniture repairing the spur of the 
bit will tear the wood enough to show 
an ugly circle in the finished work. 


'N NEARLY all old handmade pieces 
that have drawers, the parting rails 
between the drawers are from two to five 
times as wide as is really necessary. 
Enough material usually can be obtained 
from this extra width to do all the patch- 
ing required: this wood will always match 
better than new wood. In patching fine 
furniture, obviously we should make the 
inserts of material which matches the 
wood and not be content with filers, 
putties or waxes such as are satisfactory 
fn less important work that is to be 
painted and not left in the natural color 
of the wood. 
atsting, wood is commonly called 
the name comes from the 
Bec tak « pare ineatont cri pane 
‘The edges for the patch and the side of the 
grave should be slightly beveled as illus- 
trated in Fig. 2 (page 97). The patch 


Old Furniture 


Workmanlike Methods of Concealing Nail 
and Screw Holes and Other Blemishes 


By R. C. Stantey 


should be slightly thicker than the grave 
is deep so that when the clamps are re- 
the patch will be higher than the 
face of the work. It can then be dressed 
‘To lay out patch and grave, a template 
aoald Ge rade om cartarned, Lay the 
tem 
with « sharp pointed knife, not a scribe, 
which will tear the wood, ‘To lay out the 
Batch, use the same template, but mark 
with a pencil. In cutting out the grave, 
wrk to the iife line; in cutting the 
patch, leave the pencil mark on. 
In doing graving, chisels with extra 
Jong bevels should 
beused, Bevel edged 
cchisels are the best, 
for they can-be used 
in closer corners 
than square edged 
ones. 


RAVING 
should neverbe 
done at right angles 
to the grain of the 
oud. Several forms 
for patches are su- 
gested in Fig. 
A is wrong, as it 
frosses the grain 
right 
others 


‘of designs possible, 
After some “profi- 
‘ciency is acquired, 
tae ithe shape 
made in the 
of hearts, sham. 
rocks, the leaves of different trees and 
seas, cortting he learnt ay 
‘suggest—in effect, fine inlay work. The 
more complicated designs should be made 
‘of veneer about 1/28 in. thick. 

An aid in graving is boring out, the 
center of the grave with wood bit and bit 
gage set to the proper depth; this gives 
the grave a flat’ floor. If'a commercial 
Dit gage is not obtainable, one can be 
improvised as shown in Fig. 1. It i 
block of hardwood 34 by Ta by 14g 
with a Sin, hole bored about 84 in. from 
eh angles Co the Set, oles Tks ck 
right angles to the Sin. hole. ‘The bi 
is split through the first hole and across 
the second. Hold the two pieces over the 
bit shank with a in. stove bolt, nut 
and two washers. Insert a piece of wire, 
bent back at the lower end to prevent 
scratching, between the two blocks and 
tighten the stove bolt witha acrew diver. 

ise a good grade of glue for patching. 
Apply it to both grave and patch, Insert 
the patch and (Continved on poge 97) 
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Patching Furniture 


Take 10 Shaves FREE 


Accept a generous test 
sample of this amazing 
shaving cream to prove 
that the remarkable claims 
men make for it are true 


Pig. 2. Mow to make patches, chisel for cut 
ting recenses, and two homemade lamp 
ce with considerable pressure. 


lamp it in 
“\'biock of wood shoul he place between 
the clamp head and the patch to distribute the 
ppremure evenly. Allow at last Unree hours for 
the ple to net before removing the clamp. 
‘scrap seo ron Cla 
oina for applying pressure, iis 3 
‘Sra o male cp ri a 
fis thown in Fig. 2. ‘The dowels through the 
Ivead ant tail ‘blocks i ‘the smaller lamp 
should be ‘ear etough to the ead for the 
crows to pleroe them the screws. will hold 
better that i deiven only into the end. grain 


may be removed hy drawing the 
i hong aling ba 
Tillerent Teng may 


race with a screw head as deseribed for 
clamps’ in a preceding article (April issue). 


‘The next article of this series, sched- 
uled for early publication, will contain 
further suggestions on patching. 


GENTLEMEN: 
Advertising claims may sound 
much alike. And meritorious prod- 
vets that suit ove may fail o please 
another. Heace we fel, 
fairness, that the 
‘our new shaviog crea 
a free test at our 
Thus, if ie suits youas it does the 
majority of those who try it—you 
will ches buy it. Whereas, should ic aot, 
you will be out nothing 
If this reasoning appeals 9 you, detach 
the coupon aow. Send it helore you forget 
We promise 10 delightful shaves which we 
believe will win yoras it has thousands— 
10 this oew delight. 


festures—things 1002 men told 
sought. With theie wishes to guide us, we 
Set out to reach a sew goal in shaving com- 
fort 

Our laboratories spent years in experi- 
mental work. Ia all 129 formalas were dis- 
cand before we saceaeded 

‘That creamy lather which multiplies 259 
times to soften the stillet beard—thae 
tunguent-like blandaess from the palm and 


FALMOLIVE RADIO HOUR. Broadcae gvry Fide elt 
‘tad'Si ations nancited eth he Natal 


PALMOLIVE 


is Shaving Crea: 


olive oil coorear—they are no accident, 
‘They follow saturally as a result of our 65 
years of successful soupmaking, 


These 5 exclusive features 

1. Maleplcs tel ia lather aso times, 

Softens the beard ia one minute, 

1+. Maineai its creamy fllaes for 10 mine 
utes on the fac. 

4 Stong bubbles hold the hairs erect for 
cating 

5. Fine atereTects duc to palm and olive 
oi conte. 


Now make the trial, please 

Nodoubt your present shaving preparation 
suite you, yee there may be a better way. 
We've tried to fad one for you, and will 
thank you to give it a test, Just send the 
coupon now, before you forge 


WEAP 
ing Company. 


5) 
im. 


10 SHAVES FREE 


anda can of Palmolive After Shaving Tale 
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for stopping leake 
in steam, water oF 
gas pipes, mending 
cracks, or leaks ii 
furnaces and boil- 
ers, radiators, tanks, sinks, pots. and 
pails, making loose handles tight, 
tightening loose screws, hooks, locks, 
door knobs, ete. stopping leaks in 
automobile engine water jackets, in 
radiator, hose connections, gas tank 
and gas, oil and exhaust lines, making 
a fume-proof joint between exhaust 
pipe and tonneau heater, keeping 
ease cups, hub caps, and nuts from 
{Govening and falling off etc. Hardens 
like iron and stays everlastingly tight. 


To make wet cellars dry 
use SMooTH-ON No. 7 


‘The one praca waterproofing that you an 
arity surface and with every. amurance of 
henens, even in the wettest 
ine br pis at racks | 
iso excellent Yor pateh- 
ing and waterproofing ny 

cconcretey brick 0€ 
eo keep water out 


About 25 bs. of Smoo 
(On No. 7 ate required for 
each 109 square feet of 
fsurface covered, and 90, 
‘experience is necessary. 


To get perfect resul 
verte tus for and wa the 
Emnooth-On Repair Book 
Bree f you return the eos 


pon, 
Get SmoothOn Not i 


Our Mayflower Sets Sail 


(Continued from poge 81) 


edge above the bonnet, and through 
blocks fastened under the top or to 

eye of the stay. The main brace (B cord) 
starts right aft, leads through the pennant 
block, back through a block lashed to the 
taffrail, and belays to the cleat. ‘The 
main sheet starts at the ringbolt in the 
third wale up, passes through the clew 
block, through a block just forward of its 
tend, through a hole in the bulwark, and 
belays to a cleat, The main tack isa 
single rope which leads through the 


cchesstree and the bulwark. ‘These latter 
should all be of B cord, but should not be 
rove off unt later. of 

foresail is rigged in the same way, 
ancpt fac the tal ot paned to 
‘The braces start at the mainstay, 
through the pennant blocks, through 
blocks lashed to the stay, and belay to tt 
third pinrail, below. ‘The sheets start at 
the ringbolts on the bulwarks abreast the 
‘mainmast, the ends coming aboard 
through Holes below. ‘The tacks reeve 
through the cleat under the eutwater, and 
the bowlines through blocks lashed to the 
forestay dendeye strap on to the second 
pinrail. 

As the foreknight is on the deck below, 
reeve the halyard through the holes in the 
Tittle hateh, and when rove, nail it in 
position. 

‘The mizzen has a large block strapped 
to it at the position shown on Blueprint 
No. 85. To the neck of this strap is 
fastened a parrel with only two rows of 
trucks and ribs. Seize a two-hole deadeye 
into the bight of a length of D cord, hitch 
both parts to the neck of the halyard 
block, and reeve them through the parrel. 
‘Then, when the yard is in position, reeve 
them through the holes in the deadeyes, 
hitch another cord to them, draw tight, 
and belay to the cleat on the knight. 

‘To boist the yard, hitch a cord to the 
cerosstrees, reeve it through the block on 
the yard, through the hole in the mast 
head, and to a block similar to that at the 
fore and main but with only two holes, and 
reeve off the fall to the Knight. 

‘At the outer end of the yard there is a 
ccrow's-foot similar toa bowline, whi 
leads through a block suspended from 
the mainmast head, through a block in 
the crosstrees, and downwards. At the 
lower end there (Continued on page 100) 
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Blueprints for Your 
Home Workshop 


ADE ONE, of the blueprints. liste 
‘below can be obtained for 25 cents. 
‘The blueprints are complete in them- 
selves, but if you wish the corresponding 
hack issue of the magazine in which the 
project was deseribed in detail, it ean be 
Iiad for 25 cents additional so long as 
copies are available. 

Popular Science Monthly. 

250 Fourth Avenue, New York 


Send me the blueprint, or blueprints, Ihave 
‘underlined below, for which I 
veers dollars. ‘cents 


5 . 
i 
# 


SEE Beene 


rs 


a7 
i 
fre 
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‘Simple Pier Cabin ant 
Derive Wal heivee Jem 
‘chen Pes 

Fr 


. Simple Sele Sik Air 
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He could be so 
good -looking—but 


. he has that half-clean look 


WHATa disappointment! When 
she saw him across the ballroom 
floor he looked so attractive, But 
“close-up”? .. 

Sometimes you de have to look 
closely to see pore-dirt. But there's 
pore-dirt in erery face. Even after 
you wash and shave, pore-dirt lurks 

ar skin... allow gay, 

ie air you live in all day long, 
says the U.S. Weather Bureau, swims 
with millions of tiny specks of sooty 
gray, Even indoors you can seethem 
in any shaft of sunlight. ‘These tiny 
specs Hat onto yout face. get nto, 
the very pores of your skin— wedged 
«amder the surface! 

‘Once under the skin, no surface 
washing can ever budge pore- 
dirt. Ie’s there “for keeps”. . . 
uunless you massage ic away with 
Pompeian Massage Cream. 


Watch this pink cream roll 
pore-dirt free! 


‘When you rub Pompeian 
Cem toen 


massage the same cream ro 
gray with pore-dirt 


t's what this enlary horo- 
estat i, 
are dried pellets of cream—loaded with 


graph shows. Sce those 


skin, notice the clean, 
pink color. But after only a two-minute 
‘out—actually 


pore-dirt that just a few minutes 
massage rolled free! 

Try it yourself tonight. Make sure 
that when she sees your face ‘close 
up” ic wil have that feeb, ruddy 
glow that Pompeian Massage Cream 
Bives. A clean, confident look that 
will make het’say, “My, but you're 
Jooking well tonight!" 


This FREE test convinces 
thousands every day! 


is 60 cents at every toilee 
counter, You're welcome to 
test it free. Simply fill in coupon 
and drop it in the mail, 
Do it now! 


Afr 4 fe ming Pa 


‘hat cloned bre 


POMPEIAN MASSAGE CREAM 


The Pompeian Dereon 
3B5 Fike Rvesoe, New Vou” 


PLASTIC 
WOOD? 


(Reg, U.S. Pat 08 


The sereen doors must go up, 
but the old screw holes won't 
hold—fill them up with Plastic 
‘Wood and the screws will quick- 
ly have solid wood in which to 
bite. 

Perhaps there's a hole or erack 
in shingle, slab, or stucco, loose 
piazza rails, cracked or splintered 


planking. Plastic Wood makes 
repairing easy, out of doors as 
well as in. Work it the 


fingers or a knife. When hard ic 
has all the properties of wood 
except the grain, is waterproof 
and weatherproof, and can be 
painted, varnished or lacquered. 


For Boats, Too— 

Plastic Wood is invaluable on 
a boat, for filling gouges, blem- 
ishes, cracks, splinters, old screw 
holes and bolt holes. It will not 
disintegrate or crumble, adheres 
firmly to wood, metal or fabric, 
and when hard can be worked 
with tools and will not chip or 
splinter. 

For bathroom cracks, loose tiles, or 
qed Sade 
ee 


1b, ean $1.00 Ib, can 35 ets, 
At Hardware and Paint Stores 
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‘4 coat of glue size either on the joints 
only or on, the whole wall, depending 
upon how the walls are to be decorated. 
‘The size stops suction and when the wall 
board is to be painted saves at least one 
coat of paint. Run the size well into the 

‘When it is dry you are ready to 


jarious kinds of putty are sold for 
this work and will serve the purpose 
adequately, but the writer has had most 
fatistactory results in filing with one of 

plastic paints sold for doing textured 
wall decorations, These come in dry 
powder form and are mixed with water 
into a stiff putty about like bread dough. 


peer 
is done you 

have on hand a 
a = Reser umber 
strips of open-mesh eanvas (or special 
soft wire: made for the purpose) 
3 in, wide to cover all joints as well as to 
place in all corners of walls and ceilings. 
‘Open-nesh canvas is a very strong fabric 
woven like a cloth mosquito netting, but 
with a three-ply canvas yarn. It comes 
in rolls of 50 yds. each, $6 in. wide, and 
the cost is reasonable, Tonle es 


plastic paint pitty and et that 
sti paint putty an patty not 
Daly fl the joint but also spread about 2 
fn, on each side of it. While the putty ix 
wet, place over the joint a strip of th 
Open-mesh canvas in, wide. Pound it 
‘ben inelose contact with brush of some 
Kcind (a shoe brush will serve): then apply 
more patty on top of the canvas and 
scrape it down with a broad stopping oF 
lazing kaif, like a wide putty knit 

Tie particular to work the putty out to 
a tether edge om bath en, You can 
Smoath up the joint by scraping it with 
the knife’ The fabric ¥ thus embedded 
in'the putty and securely cemented to the 
wall. if this is done carefully. and. all 


‘excess putty scraped off, the joint will be 
concealed perfectly. The surface then 
may be painted, calcimined or completely 
covered with open-mesh or other canvas, 
‘burlap oF wall paper. 


A very good 
to decorate wall 
of this kind {sit 
textured. finish 
with one of the plastic paints 

‘Another practical ad cay method i 
to paint the walls to gain a conree stippled 
finuh. The stippled finish looks like a 
fabric texture and something like coarve 
sandpaper. 

‘The fst step in applying a stippled 


finish is to size the wall with glue size, or 
a Varnish size made from equal parts of 
good floor varnish and turpentine with a 
handful of dry pumice stone to a pot of 
size, or one of the standard ready-mixed 
sizes. Then mix white lead-in-oil with 


How to Fill and Hide Wall Board Joints 


Continued from page 95) 


‘about one half boiled linseed oil and one 
half turpentine and tint with colors 
ground in oil. Get some torpedo sand 
such as is used for mixing concrete and 
sercen it through a fly sereen to take out 
the small stones. Sce that it is thoroughly 
dry and add it to the pain 
of sand to a gallon of paint. Mix thor- 
1 it to the walls and 
its with a 4-in, flat wall brush. 
ter brushing the second coat wel 
the surface, use sem 
‘a pattern that resembles the 
trowel marks of sand-finished plaster, 


Ty you prefer a 

ippled surface 
tis not quite 
s0 rough, mix the 
paint with a little Jess oil and more ture 
pentine and then add to it about a pint of 
dry whiting to the gallon of paint instead 
of sand. Mix in the whiting thoroughly 
‘and strain the paint through a fly screen, 
When the paint has been applied and is 
gill wet, stipple it with any large, dry 
brush. | wall tipeing brush is beet, 
mut it is an expensive tool. A painter's 
round duster will serve as weil, although 
it will not do the work so rapidly. The 
stippling operation consists of pounding 


the wet paint all over with the bristle 
enals of the dry brush. Be careful not to 
skip any places. 


stippled paint finish is the most 
successful decoration from the stand- 
point of concealing any defects in the 
joints, Plastic paint textures, are also 
cos, am wallpaper with, on al 
over pattern is good. A lining paper 
test bee put on before the wall paper, 
however. Fabrics like burlap and eanvan 
‘also may be used satisfactorily after the 
joints have been filled as deseribed, 

‘There are many who claim that a per- 
fect and permanently smooth surface 
cannot be made over wall board joints, 
but it ean be and has been done by earefui 
‘workmen, and just as often by amateurs 
as by professional painters, 


The use of putties and cement for 
‘uch an glazing broad 
Forthcoming enue by Mr. Vanderner, 
e by Mr.Vanderwalker 
who is the author of many standard 
Books on painting and decorating and 
recognized as one of the leading, nu 
thorites in the painting trade. 


Decorating Ship Model Sails 


IR striping and decorating the sails 
and flags of ship models, tinted shellac 
like that used by lamp shade classes and 
available even at some ten-cent stores, 
can be used. It is first exposed to the air 
until it has thickened to the consistency 
of paint, It does not run on the eloth as 
do paints and thin shellaes, nor does it 
make the cloth thick and heavy, as it 
penetrates very well. If it is desired to 
age the appearance of the cloth. still 
further, a mahogany or oak stain may be 
applied over the shellac —A. H. Prey. 
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This Toy Howitzer 


Shoots Crackers 


ESPITE drastic regulations in many 
cities, that old and dangerous 
Fourth of July combination—a small bo 
and a bunch of firecrackers—still exists 
all parts of the country. It can be 
idual cases by con 
Iy safe firecracker 
cannon Hlstrated. ‘The cracker ts placed 
in the gas-pi 
breech and the fuse in allo 
through the touch hote. With this can- 
non, a small boy is less ikely to hold a 
firecracker in his hand to se what will 
pen when it goes off. 
Ffom ‘any hardwood 
flak A, 34 by 234 by Bi.s one trunnion 


FFL ET 


‘Only » piece of pipe and few scraps of wood. 
tte needed to make this feecracker canon | 


Ibradded to E. Prepare also one trunnion 
G, either hardwood or iron rod, i by 
23¢ in.: two trunnion sleeves H, 34 by 4 
in,; two sleeves K, 34 by 34 

“Phe two wheels should be 34 
and 4 in, in diameter with a in. hole 
bored in the center, as well as 8 


(inside diameter) iron, or brass pipe 644 
in, long, Fasten the pipe with wires. 

‘Assemble parts A to 7 with glue and 
nails, but allow B to move freely on G. 
Drill S-in, holes in © to receive 2-in. 
No. 12 round-head screws. Assemble 
sleeves K and wheels as the screws are 
driven. Use washers under the screw 
heads.” Drill a Sein. hole through breech 
block E to receive a Hin. machine screw, 
and allow the thread to cut its own way. 
After a little use this breech locking serew 
can be tumed by the fingers. 

Cut a piece of tin, sheet lead, oF sheet 
iron 3 by 134 in. for | 


or drill the touch hole, 
black or dark gray.—C. 


Telephone service, a public trust 


An Advertisement of the 
American Telephone and Telegraph Company 


Tue widespread owner- 
ship of the Bell Telephone 
System places an obliga- 
tion on its management toguard 
the savings of its hundreds of 
thousands of stockholders. 

Its responsibility for so large 
a part of the country’s tele- 
phone service imposes an obli- 
gation that the service shall 
always be adequate, depend- 
able and satisfactory to theuser. 

The only sound policy that 
will mect these obligations is to 
continue to furnish the best pos- 
sible service at the lowest cost 
consistent with financial safety. 

‘There is then in the Bell 


Systemnoincentive toearn 
speculative or large profits, 
Earnings must be suffi- 

cient to assure the best possible 

service and the financial integ- 
rity of the business, Anything 
in excess of these requirements 
goes toward extending the ser- 
vice or keeping down the rates. 

This is fundamental in the 
policy of the company, 

‘The Bell System’s ideal is the 
same as that of the public it 
serves—the most telephone ser- 
viceand thebest,at theleast cost 
tothe user. It acceptsits respon- 
sibility for a nation-wide tele- 
phone service as a public trust. 


A} pay 
Lt 


102 POPULAR SCIENCE MONTHLY 


Makes 
| $75!aWeck! time 


"adel se 


fe 


‘del th 


rough 


arranged to suit your conven: 
our opportunity to ey a lames | Of 
then in Your om Nome. a 


candlestick in one’ band and tapping the bot 
tom of the rivet heads lightly with a alle 
it you have used bright, clea copper i ay 
|e ith ay era lh X 
smn atiny Sis tay ‘be given by scrabbing 


nd this Coupon 

‘TheRadelph WorlitzerCa, Det. BIE 
UTE. th St, Cincinnati 

Stemmons 


Decorative Metal Working 


inued from page 80) 


1t with powdered pumice stone nnd water, If 
{You have used copper and wish to give ita 
Hark fish, dip the plese n'a solution of hot 
(got baling) water an liver of sulphur—a piece 
cf liver of sulphur the sie af hiekory mut to 
4 quart of water, ‘The liver of sulphur, which 
nay be oblained. at any sat be 
fresh. should be kept until used 

corked bottle. It is much i 


la to 
Tighaly 
or trpenting, 
Hits boon atained. Remove and allo it to 
foo. “Another method ie to heat Une clan 
Seal wh blotch, erinent fet on 
tome nap piers, for if Une ating fe coe 
Kinard tong te work wil warp or wale 
‘This method, ef cours cantot te 
ellered work. 


Because of the interest many home 
mechanics take in conatracting fu 
niture, the nest installment in this | 
series, which is acheduled for early pub- | 
ication, will tell Eow to make simple 
hinges, drawer pulls, and key plates: 


Cleansing Grease, Tar 
and Paint Spots 


AMONG ceaning agents, carbon tetruchlo- 
ride is one of the most geoerally used. Tt 
has the advantage of being’ noninflammable, 
Dut it has a tendency to leave a ring on fabrics 
unless itis thoroughly evaporated by friction | 
‘while being applied. In the dry cleaning trade 
it is eastomary to use solvents that do not 
wet” the material, and among these isa 
wroduct Known as xylene ar naphtha solvent 
it will remove almost any kind of  spot— 
‘grease, tar, paint, and other substances which 
‘do not actually stain the goods. It may be 
hhad in small quantities at wholesale chemical 
and drug houses —C, L, Newcoutn, Ji. 
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An Electric Tool Chest for drilling holes in metal, fibre 
or wood, also for light grinding, buffing or sanding. The 
Bench Stand, which is a part of the equipment, can be 
screwed to your work-bench and, by means of a thumb- 
screw, the Electric Drill may be quickly fastened to the 
Bench Stand—so that grinding, buffing and sanding 
operations can be performed on the work bench. 


IN 
CANADA 


$56.50 


Fig. 6. The finishes 
fie with inl 
ere ‘tad order 


fly to the tog to be glued, and the other 
twa force it tightly against the column. 
‘The top may be octagonal, round, eliptical, 


ee eee Everything at your finger tips when you want it. The 
| plain, IF it is to be fixed firmly to the base, automatic tray, which contains the accessories, is sealed tight 


‘8 piece 1 by 4 by 18 in. with @ i}fia: hole by the cover when the chest is closed, so that in any position 


bored in the center, is screwed to its underside. 
‘The tpi ten fastened to the base the contents of the tray cannot spill out or get mixed up. 
Tf the top i to be made to tlt, two stripe 

34 by T p18 in and a ek 1 @ hy @ in 

fas shown in Fig. 7, provide the tilting mecha ‘7Mls CHEST CONTAINS: 
Fonligh enining,budtne wad suming st of tie deal 

este i incl wire whe! fort ruce end palan ‘cemovinas sag 

Riding wheel, grinding wheel, and sx 


The BLACK &? DECKER MFG. CO. 
‘TOWSON, MARYLAND, U.S. A. 
96 Church Se. Toronto, Ontario Slough, Bucks, England 


ft 
Fe 


F 


| are bored i. the sie strips The upper 
end of the block is rounded off so that the 


fy shold be Yemen 
it should be remembered to 
fm 
the 


a4 


to the column in such a vay 
the surface of 


: 
4 
L 
¥ 
r] 
a 
F 
fe 


borass catch, called a table catch, is serewed to | CROSMAN ARMS COMPANY, 435 ST. PAUL STREET, ROCHESTER, N. Y. 


Hone ot toe eee | A 22 Without a DODO is Like Bread Without Butter 


© This seat on am advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8. 
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Safety Demands [A “Rise-off-Ground” 
Vulcanized - 


Model Plane 


(Contin frm pot 78) 


halfway into the 
each strut is to be 


Repairs~ - 


Edwin R. Wright, 
Former Vice President 
National Safety Council 


Carriage 
fe th endo cach str he Jatt come 
Pleted hy passing a pce of No, 28 brass wire 
‘through a small hole drilled 3% in, from the 
strat ends and then around’ the'Tongetuns, 
a jaaiceatieivn Sarthe wie by twisting the en Tw 
iitions ssoee cars, faster motors, and grester holes in the strut can be made by dri 
speed privileges mark the need foreverincreased | Iyrad into it. od 
vigilance to reduce highway hazards. ‘The wihees, which are made of cardboant of 
“The driver who makes certain of vulcanized | the type trom which wl, bones ae Mi 
piss s an imporune contributor vo Public | vu be hut in. though te 
- For by the use of vulcanized repairs the | Make four flat cones by cutting m small section 
danger of leaky tubes, under-ioilaion’ and the | cut of sk and then gluing and wing to- 
‘disastrous blow-outs are banished. Even at | gether the edges of the sections. ‘The cones 
moderave speedafronttire blow-outwill wrench | fhemselves are then glued 
the steering wheel from the deiver's grasp mak: 
i the car unmanageable—ahazardot the mow 
‘dangerous (ype. 
“"The motorist who carries a Shaler Vulcanizer 
‘sure of Vulcanized repairs. Because 
‘every Shaler Patch is heat welded, a permaneat, 
reps 


Carry a Shaler in your car 


es Be aure oth 
Pfs ooh re mfeond 
puncte repair 


‘The SHALER Company hetacrr ees heaens 
meu aER Comnsey, fa 
Branch Factores Decton, Fund, tod Mostra ec ve -aanse 
pape er ln eae cs 
»t 
Shaler Yoleanizes, HA ER | { nS 
SUT, wT mops: 
vuLléANIZERS 
7 dei Tox gotting shesd 
financially will be found on page four 
acme x Sn ates ser aig 
th? ho has ate they shuld "Ee ven 
coat of airplane nitrate dope or bamboo 
aS 
Senses 


them. 
‘The axle is piano wie 4 fn. is 


Mets, 


type, fet mad 
pine 4s by 1 hy # in. Cut a paper pattern and 
Ein the outline on the biog Cut along this 
Satie to form the blank: ‘The propel is 
then carved out with n sharp kasfe 

if concave an the front 
Tees erwing corv. The hatsted propa 
Tesmblew wing curve. ‘The finished propeller 
oul be carefiysandpepered and balanced 


and linea Frotesieoal 
ele pb at Seal Cove 
cme 


eS 


‘Use the Power from 
\ Cc), akgng Vacuum Cleaner 


eae see a 
Piso 


pas i 
say. | Beenh the beertags stall © Seal’ Copper 
ASAE pipe J 
lew ae waste trash, and then force the propeller in place 
oe ee ee TEN The toner se errand Nest tn 8 
Eri bow Sect Gas ate ys emt ties | git loop ints the end ofthe’ wie and aa 
Sapte, we opagete gerd yee teeg | the lp ate the mood atthe hub te key the 
Shere EE | ppl nae eds 
ee ideepacntzies | tive thecal frame and propeller ove 
—MAMLtais wow || Zoli ci ot | coat of bamboo varnish or dope. it desired, 
evar Hehe torrteapcrieera ory Wheel pt Ener Yew Bes fee tds ef each propeler Hinde anny be 
EVINRUDE MOTOR CO. | covered with China allo prevent the blades 
yy ate Sere ‘Mite, Win, from splitting im a severe cil 


= ee { EVINRUDE i pipe oe ar ie ine ay BY 


» 
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A “Rise-off-Ground” 
Model Plane 


Airplane Model Plans 
A 


IN the cise of ship models, Porexan 
Scumnca Monn wea the Sent tw 


azar, sh wall a, Th even 
ito riba in, which are bet 
torancren atve th Highest ‘polm Blog one 
thint the tenga of the iy back: fon the 
Heading cleettbe curve 36 Meh One 
ri le ine contr tn th ters 
Er apated 39; in apes There tan overhang 
‘ ie spars of 34 in 10 which the tip outline 
‘a 


inter. 
"To secure the ribs to the spars, frst put a 


tpars lind the otic tothe inner ce of 
e'Spar wit oe tired aed ge 


TPE front wing spars are a. scant iy by a 
seant 4 by 6 in. white pine. There are 
Uhre ribs of bamboo a by £4 by 3 in. One 


rsp a the ee an the ther ae 

vec 254 in. spar. ‘The tip outlines are 
iim (by Yen and extend # in. beyond 
are 
“rie wing covering is bamboo paper, which 
nay be obtained from model supply howe 
{Glue along the spars, ibs and outhnes on the 
{opal of the wing und then pres the covering 
In'piace smoothing out the wrinkle Leave 
about a pin. margin around the edges: this 
tiny be tsimmed of with vance bae after 
i ee hee dnp ne 

ter all the glue has dred, give the win 
come coat of dps or two conts of baron yar 
thn "Te ting of the paper wl deve 
tw ints ira nl wot 

Pover the wing 


tack wings ase ru 
ft oe feng 


tl 


ee ate ante 
mortars tie 
ie tena 
eon 
House. Bamboo can be Bet enaly by hold 


[Rover candle ame. Ther for te unde 


recs 

Sat Cheater 
ees ce 

sede a eed nae 


in the for ant dey in an oven. Tt wll then 
retain its shape. Never allow reed to become 
too hot, as Uhte makes it brittle. 


"hie oe wil make monet ight of 
‘8 thousand feet or more. "Tt is exceptioaall 
Stable and can be flown in the win either 
launched from the hand or taking off under 
iatown power. Alwayy fy the mel down 
‘wind, that ix with the wind. "The rubber may 
bre safely wound 230 turns 

“The wings should be adjusted so the model 
will make an easy glide to the ground. If it 
limbs too fast and stalls, slide the rear wing 
backwards. If it fails to climb, slide the rear 
wing forvand. After a few adjustments, the 
‘orect location willbe found. 
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SOUTH BEND LATHES 


a ile, 
Ss ack Gases = 857) 


335, 


Ifa" Now Model Precision Tool Room Lathe with 
Gotsiehat snd Regular Bquipenent. 


Other Popular Selling Sizes 
Prices with Countershaft and Equipment 
Siscol Binning Standacd Quick 
sine Warm’ —chunge Gear Chstye Gene 
x3’ 490 Ibs, $285. 0. 
its 725 Tbs. $300, 4 
13%s5' —1110Jbs. $352, $402, 
ise 1550 1b. $480, $490, 
16%x6' 1875 Ibs, $480, $540, 


Easy Payment Plan— 10 Months to Pay 
‘Small down payment, balance in 10 equal monthly 
payments, or you can purchase through your nearest 
‘machinery dealer. 
FREE — Catalog No. 89A 
and New Booklets 
describing 210 sizes and types of NEW 


Scew'Eateing Bench tacks 150 


MODEL 


| ‘South Bend Lathes. Check squares below, indicating 
lathes in which you are interested, 
9" Junior Lathe ([)18" Lathe Booklet 
Beoklet New General Catalog No, 89A 
M*Lathe Booklet "How to Run a Lathe,” 
13* Lathe Booklet ice 25¢ . 
J 16*Lathe Booklet C) Brake Drum Lathe Circular 


SOUTH BEND LATHE WORKS 
‘Main Office and Works 


A definite 1m for getting ahead financially will be found on page four of 
eaetatinlee progen ny ly page four of 


Travel On 
“Uncle Sam’s’ 
Pay Roll 


\WANT$1900 A YEAR? 
ALMA POSTAL CLERKS 
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KNIVES THAT 


HERES, 2 is, cpecialty d= 
signed and built for earpenters 
and skilled mechanics, professional 
Sr amateur, Te belongs in every tool 
ie 
Remington steel is hardened and 
tempered by a special process, to 
produce blades with keen, uniform 
fand. lasting cutth s. Every 
Blade is hand-honed. at the factory. 
When you buy your Remington every 
blade Will bite, and you ean keep a 
biting edge on Remington blades, 
4223 has a heavy ypear blade for 
general se, 'aheepleot Blade, for 
scribing or coping, and a pen 
for delleate work, 
‘Ask to sce this knife at your dealer's 
Get your hand around the fine stag 
hhandle and test. the “feel” of it 
[Notice the fine finish, brass linings. 
fand nickel silver meaintings, You'll 
want to own one at once. And if 
ir dealer shouldn't have R423 
In tock, send us his name, with 
$1.50, and we will forward the Knife 
to youpromptly. Write for descriptive 


REMINGTON ARMS 
COMPANY, Inc. 
Extabluhed 1816 
25 Beondway ~ New York City 
Originators of Kleanbore Ammunition 


Remington, 


ANMS AMMUNITION CUTLERY 
CASH REGISTERS SERVICE MACHINES 
Owen. 


Better than a Brush 


upil 
ites 


Lacquer-Well Spray Co. Bi-fati'%s 


Steel Ball Magic for Mechanics 


used here, too, expecially as the two holes will 
rately ever meet rxactly face to face. 
Figure 4 shows a. way of ey 


Gener Spe two Porcan Setinre 
Mowry, the writer explained way of wing 
2a tet to aucertain the comparative hands 
tess of «blanking ie against 


In Fig. 8 is given one instance out of many 


where a steel ball may be made to serve as a 


arrangement gives 4 
well Told, yet allows the pin to be 
readily ds Jor turned. By reason of the 
Tigh polish and the rolling action of the ball 


the Bole even in soft part, is not scratched 
‘or marred. A hole should be used instead of the 
sie ol the aft 
agai ‘as to register it longi- 
nally. "Where a ove is use, 
itstould be about the width ofthe ball dam: 
ter, as shown at A. If a hole is to serve as 
‘top. it should be less than nine tenths the ball 
Siameter.| 


tion is the nngle-bal thrust bearing 
‘is frequently Youn in smal drills a ea 
fogictto many oer mean a 
pclae citer sie ofthe bal, asin 

0, i beat. Tn that cane the ball shoul be | 
allowed only 


small amount of lateral play in 


the wat. "The arrangement in Fig, 1 is not 8 
hal beating, property speaking, the bal 
constr 


‘ty remain fixed with respect to the 
‘which i has larger surface 

ng therefore docs ot 
‘essentially differ from one where. the pl 
hardened end of a shaft revolves against a 
bronze washer. One advantage, however, is 
‘ball provides a highly” finished, 

accurate, and readily renewable bearing sur 
the bronse 

lateral play 
if with respect to 


bal 
Finally, Use “don’t wee" kind of bearing is 
shown in Fig. 11." Here the ball ix mounted 
between two hardened nse om page 102) 


SEALING WAX) 


fs 


new 


‘igh duty” balla wil serve an micrometer 
stendacds nd saist in diiclt mening 


Steel Ball Magic 


(Continue from page 108) 


that itiscom- 
ich an arrange- 
only for centering wo 


eogree centers with the res 
pelled to slide on one oe both, 
nent should bet 


parts on each other as in 
T 


ar we have pot bal to other rough 
et ee what they ean do on 
delicate jobs. “Did. you ever wish, in 
ing niall, accurately, Hoeated holes, that 
Unie woul enter iit eter he 
ces ft ean be done by 

of halls, One way’ 
‘of balls is shown in Fig 
tare two Tight, lat rings or wash 
ing the aus and ends 
in any, shop—of proportions such that, say, 
M4cor Min. balls cat be placed in the acinar 
space between the two rings and will extend 
Beyond the top of either, “As dril tables are 
sp tobe pte twill ually bt to place 
he arrangement on plate and this on the 
luble. The work may’ rest diretly on te balls 
‘or be clamped to another plate and this placed 
‘on the ball Different degrees of senstivences 
‘obtained by vary 
of the rings and the 

ween thems 


ing 
learanice of the balls 


GTREL bats often may be use to take the 
lace of parallels for blocking typ work in 
muller or grinder vises Stick the bale on with 
tdaub of cup grease and they wil stay pot 
Figure 14 shows a case where regular parallels 
cold not be ted at al 
‘Why’ should the precision qualities of steel 
balls not render them ft for tneasuring uses? 
Asa iattr of fact there are ways of putting 
ball to work in this expacty.” After years of 
trouble on the part of mechani in measuring 
tabular parts, & fim of tookmakers has Sally 
brought out a litle device which slips over 
the end of the siarometer and holds 
ball gains the face uf the anvil. 'Meanile, 
foe eagencie its wel to remember that & 
diaub of hard grease placed on the anvil will 
Hold the ball while a few measurements are 
Iyeng taken. ‘A. better arrangement can ‘be 
gap in couple of minutes by the simple 
procedure of Fig: 13. Take a abort piece of 
Foal, dend-soft wire, With the micrometer beld 
inthe left band, take two turns of the wite 
around the end of the frame under the anvil 
then two turas around the anvil and a 
{Uv amaller turnortwoaround infront the 
thal. The sameidea may” (Continud a pape 108) 
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With a DELTA 


igen sre yos hw nd the Delta Hand 


oes the work, quicker, easier 
Yeatured "with sonar 


10 EXCLUSIVE DELTA ADVANTAGES 


1, Powerful tworahat motor capable of handling two ot three 
Jepelatsnee. 3” Ennis Ucshupe ten ate bed pote 


Days’ Triat 
reep its If you den’ find it the bg 


fe 


i BSS 
ator 


Pen 
Information bi 
COUPON 


r 
{he trairrementaticwan 

1 

1 

1 

1 


1X WILLIAMS’ 
Drop- Forged 


‘Wrenches in a handy, 
durable kit. Twelve differ- 
‘ent openings provide capacity 


for every nut, bolt and cap screw, 
3/8 to 1” across flats, on your car. A 
great convenience in all adjustments 
and repairs. 

Wrenches are forged from tough 
carbon steel, case-hardened, black en- 
ameled (baked on) heads bright. At 
your dealers, or write for literature. 

J. H. WILLIAMS & CO, © 
“The Wrench People” 
246 Vulcan Se. 


SET No. 25 
Openings 
Mitted 
3/8 & 7/16 
1/2 & 19/32 
YioS 11/16 
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Campbell’s 


Electric Exerciser 


cemcnaiee 
cman 
Massages, 


Vibrates, Reduces 
peed dean, Quel 


Wide Fataratios © veto 

‘Willa Campbell, President 

MWIUIAM CAMPBELL COMPANY 
Ualon Avenue ‘llance, Obie 


| xocH anos. mre £0, 


ANS Lawrames Ave Depts 2 Chleage, ii. 
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Steel Ball Magic 


with the ball held in it, kept for future use. 


N EXCELLENT use of 1. ‘high duty” 
AR EME ltt eater |e 
Seca kee eats 
peg 
Zecca rhea el 
Foamy pednsted rel 
ie ire. iaee ars 


‘very large measuring surface, and gives a point 
Sonaco tnt alray a i The mi 
tcummeterinbeld 


oe 


fingers, but will immediately aip or refuse to 
SAR herrea beet 
"A radius age in & 


dice. pacha Sie and 
ii age may e aight eat 
stuck to the end of & small rod oF stick with 
thik of sealing max seta Figs. The gh 
ind view sive one cue Yhero a sel al 
wil work when cali pap el not Uecnee 
ii ould not eatet the noe poor 


[SOME clases of work stel balls may be 
used as internal gages, both for production 
‘easing and at the lathe in checking the diam- 
ter of a bore, Grade-B balls, which vary 
‘within 001 in, plas or minus, should be 
howe, agit will usually be ponte to find 
balls varying by the required small differences 
from holes of standard dimensions. tn Fg 18 


find that It extremely hard ued Rhy 
ished, steel balls used i this mannet wear mare 


‘Bie weer tng fn aut an nce 
UW sizes as the one illustrated tn Fig. 20. 
consists of two steel bars A and B connected 
igre central screw and spread by tro. at 
sree. Bar Bi hardened, har A fe soft and 
is pair of ated belle mt into shallow mate 
tear exch cod. By having sets of screws of 
‘Eerat lengths any sie up to several inches 
tna be taken care of by the se tool In 
‘Piling the gage, blocksof the required sie are 
placed between the jaws, and the center screw 
W's up hark. ‘fen the set soem are 
ditened until the blocks ean slide, 
“the contin of the ple surface ofthe 


lower bar B with the surfaces af the 
Valls, renders ‘independent of an 
‘consideration of ‘nice mat. While ‘the 
tool is mot as rigid and is necessarily less 


‘curate and’ dependable than a 
‘commercial snap gage, nevertheless it 
fod snal-ot production gage for many Kinds 


of everyday work. 


BLANK AUTOMATIC 


[Ewin CORP, Et redvay, Nw Yak, On 17 


Clocks, Mente! Clocks 
forke ae Low Ae fi 
Grandfather Clocks with 
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throw 
may also have martinets from its after edge 
{and a buntline from the foot to the erosstrees 


‘The clew has a single sheet block toggled to it, 
with the fall leading’ through another block 
Mrapped to a staple in the deck, right aft, 


ne 

The topaails have one block at either quarter 
for the haw hoes they hove brace ponaants 
tein at the yaar a single hocks fr the 


Tia ean pre wer i rte 

ran ae single ropes with an exe in 
got end The Diht witt the eye Jest pro: 
eotng, is eae around the yard the other end 


ere 


ing citing 


around the mast, ar 
i ul the mast, and through the eye, to 
ch it hitched or mene 
“The halyarde (1 cord) are hitched to the 
yard and led ‘Uhrough, the sheaves. atthe 
Tanuthead; they have: blocks spliced in their 
below the tops when the yarns 
‘A thinner rope (C cord) bats to 
the deck on one ale, leads through the. te 
Hock, and ends with a ‘block on the inner 
sie, Though this block, and another block at 
td thal soe, Te al ace comes 
ce aad to te 


courses ‘below. 


"The sheets are single ropes 
toggled of hitched to the clews lower corners) 
snd lead through the larger blocks at the yard- 
farms and at the quarters under the lower 
‘yards, belaying to cleats om the mast. 

‘The topsail braces (C cord) lead from the 
eye of the mimienstay, through the pennant 
Hck, through blocks lashed well up oa the 
‘mien rigging, and (Cont moa 


wast vaRo 
abs SEEM VES? 
cna. 
Boos 
—— panne 


How to make the parrela which connect the 
tain Yard and the fore yord to their masts 


POPULAR SCIENCE MONTHLY 


HOME MECHANICS MADE EASY WITH THE 
NEW UP-TO-DATE HOME-CRAFTSMAN SHOP 


‘Tie shop a be ein ty | 
‘rele acne Sp, wich 


Tigncag ten an ating yee qucachomst wet beach 8 
‘a'porabis Senet nds esate dha mane ss Stun such 


"Shop Complete const ofa Superpower Motor, an accurate Lathe (10° x") 6" ervul 
Fannin esr te tn dean Sep enue ing Ta Sig Hew and i aoe 
fer butiog ee “essing we ah ergs sions 
rey een ad 
save barat 
syst. Ths 


po a eral daeoun for 


the yan, back | 


MODEL SHIPS | Sport Bodies $s for Fords 
/ACTORY PRICES! 


‘ ZS 1539.50 
(r= OR 


, Mlinois 


SPORT FACTORIES 


‘SPEED — LUXURY — LOW COST 


<a 

Je Quad 
Super ttt 

SE Cylinder 
Outboard 
Motor 

NEST runabout perfora- 

irecton of oraal costel ‘The 


a escueed $ery ae 
See tetonitse 


25 miles an hour. 
Utterly vibrationless, absclately depe 
‘able, Drives racing craft at 35 ll 
nnd better. ‘Send for book on Super 
Elto motors, also complete directory of 
‘cotboard boats and builders. 

LTO OUTBOARD, MOTOR COMPANY 
Mason Steet Dope We ils 
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Make the 


Harmonica 
YOUR 
“Musical Pal” 


MERLING of oye ad lee pave fount 
tie fol “pal 
ioe Thee alee 


eae play the harmonica, you are 
junt not een up with the tne "Today 
i! A a 


oc puna. cary your accomplihment further 
wy erigem oo te famous "Ch 
onic” the only harmonics which 
Rela ene halftones, and hun email Jou 
{play ny and every selection tn nay scale. 
ak 

Tall them 

i 

hh 


book, fully illustrated. 
‘Use ‘the coupon to ask 
for it. 


r------------3 


MG HOHNER, toc. 
| 114 i. tech St, Bepe. 504-G, new York 1 
[Please send free Instraction Book 1 


[ ame. 3 ! 
Mixtapes | 


ed 
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The Mayflower | 


the clew line 
iA Mocks above. 
‘The yard is 

topsail yards. "The halyard, which is rove 


if 
i 
i 
i 
i 


‘deat on 


ant with thei ha ‘tarting at 
Tlie mer te bre ot 8S foreets td 


org off an hae ig * : 
[chosen for the yards—squared for the wind 
‘a or braced in for the wind on the quarter or 
‘ahead. "The model, I think, looks best with 


‘of about the same length. The later are best 
made by shaping them, then split 

alt, fitting therm to the shaak and gluing and 
riveting them 


‘in. 
“The fables wil be thee parts of A cont ad 
op, tit ent wad stapled ine the wen pes | 
SRL The other outsdehitched to te a 

tne Tyan bao eGstoenene | 


Ha] 
Fileatt 


ing 
‘is not the present-day Union Jack. 
With‘ touch of color here and there to 
brighten "up, and an_ occasional rub with 
pumice stone or very Sine sandpaper to dull 
down, your is complete and ready to 
start of her long voyage of conjuring up ad- 
‘venture and romance for you: to remind you of 


i 
a 

44) 

i 

; ig 
Hine 


Hine 
Be 
i 


i 
i 


uty, 1928 
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I Can Peer into 
Your Stomach 
(Covi fom mt 29 
2 ito, hein Mh stomach wal of 
s urived a fegatel guehet 
wonnd, “The feat piyiitan ae 
i olwervatony thanks to this aceon 
Jost as Harvey nan ear day hd looked 
foie seotie’ Dormia ee oa beened bow 
Hietceares in greed wn Bele 
isayery of Roentgen rays almost 
Huber of arama, crept for these rare a 
Client cues bl Voen’ ade after" death. 
aginst rat bon te dvr 
those phi 


i 
to 

merely inheriting medical know! 
sire to add to it. Now they were able to study 


‘dominal walls of men, @ performance as unt 
cS perf 


au better iad 
kA Ri 

I ft de oh a a ere 
Harasg intelligence ar Me hed susdealy been 
wee tie nari ae 

frat tenet th ae 
Ei deter re mere 
sea rant ages ere 
‘Their ears had been made keener by stetho- 
arte eas 
ee oe ike opie home hea cape 
mit te eben ee 
IR tote eine bd ceed 
oh a sn eae ne 
‘that saw through solids. 

So tee per 
or ieee mn ta te eer go 
crim eve mah ok hs er 
mens anes eee 
os cae ener ae 
ean enters 
tere thm ey ma oy 
wre TE Somes ta 
Fos 

sci fre in er 


adomgraphs on. lune 
Tine degre of medical 
‘skill that increases stony. 


bat it is 
Hern German sen aed by hs i 
ability’ to ‘ditin ‘tomach 
shed from thet of the eto, wos the 
first man to conceive the notion of administer: 


tients 


fagealtsot Kighepecie prvity the 
tie —gerg shadow 


‘ue bismuth, which made a 
‘that gave the outline of the stomach. 
yourself trying to see in the twilight a 
nade of transparent material aguinst a 
and of sinalar material. It is imposible; 
if you fill the sack with a darker substance 
ite cullines and. form become. perceptible. 
Nowadays we place a patient against the Ber 
‘wall behind which is the Xeray tube, swing the 
Suspended screen into position, hand him a 
pint or s0 of barium in_aolution, Mavore) 
‘vith pineapple, and then ‘command 

im Uo drink. 


N THE aquaria tanks where captive fh 
4 a tind plate gas ani in - 
mm One may ace moving sheds win ato 
View: Somewhat similarly does one see who: 
traiches n'a scren ilumined by Roentgen 
‘ayn asthe dark shadow of the slation moves 
dlwnward through the channel ofthe 
gun "What happens thereafter bof bo 
to the iodides! under observation. 
‘shadow begins to tcken and sell until 
ithas become the shape ofa sausage fasined 
ike fabok race. Te “eotrt 
the patient hat been owallowing has 
accumulate i (Contino mate 


'TOOL-WISE 
Select the efficient 
B&C Adjustable 
This Amazingly Simple Wrench 


Is Readily Adaptable To Most 
Ordinary Jobs 


Something you seldom see . . A 
man who knows tools fumbling 


‘over a dozen wrenches to find 
the one to fit a nut. Why bother? 


Every handy man, shop man 
and farmer needs this wrench. 


Just grab a B& C Adjustable. 
Flick the adjusting screw. Jaws 
fit snug... . Instantly you loosen 
the most stubborn nut. 


BEMIS & CALL CO. 


125 Main Street 
Springfield, Massachusetts 


SIMONDS 


SAWS FILES* IVES STEEL 


Ask your favorite hardware 
man to let you handle one— 
if you're "TOOL-WISE” you 
won't hand it back. 


AVAILABLE ON 
WODACK 
ALTA 
SKILSAW 
CROWE 
KWICKSAW 
PORTO 


for economy. Vv 


SIMONDS SAW AND STEEL Ae 
"The Sate Mater” y Established 1833 
PRINCIPAL CITIES 
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Are you Trying to 
Drive Your Set with 
a PIGMY Motor? 


eins yc 
pies Bemale rom the ter ale 
Jpith a 136 loch wheelbase and driven by a 20 
ime ibe sl sr ae 
the ovr in your stromal vat 
ohm een 
Sot te ihr fateh ieieag sor 
“Sitar ero ten 
ae aarti tae wm 

seprsles a alloe holed evil 
pose pee | 
Srcoce eit se cue set sb The 
Soret eeeotcne meee 
feenor the sine br 
asl ir gp ad lit te Cai whch. 
man fc tlraece beter eto nd 
Selene 

Tea er sere si con ce eter 
sc sch rh nn 
fe ih he Aner Pal ae 
with the Aer AB Tiber Box pik 
GEN AC ane cre ‘parm sy st 
fox BC me AC opis, Cf ome 8 sor 
tied with the new AC sts, 


Uses powerplant worthy of your st. The 
diflerener intone effi to great that 
‘words eannoe describe fe Te fs the diference 
Kecween dull, cloud filled sky and the bril- 
lance of brigh¢ sualight 
Peso Angle 
eri win he 
oe Nigh oe Rocke. 


ede bat wy BCA, ad 


ho 
bd 


me iebaps oct ne 


AMERTRAN 


AMERICAN 
‘TRANSFORMER CO. 
Transformer Bailes for oer 38 years 
102 Emmet Se. Newark, NJ. 
og a ll a he hr, ys 


"AMERICAN TRANSFORMER CO, 
renee 
Ben pntonaicretmaon te ern 
We tel Asoo oe 
[fee sage eons my ele 


1 Can Peer into 


Your Stomach 

(Continued fom pose 1) 
stomach. What will the stomach do with it? 
If there results a kind of rhythmic series of 
‘contractions whereby. a thin stream of the 
‘Tarkest shadow is squirted into the beginning | 
of the intestine, he iva lucky man. If there 
‘an irregular spasmodic twitching of that | 


fa shadow it usually means that 
ihe patient has been stuffing himself with too 
rich food, too much, working too 


fer and skeping ait enough He 2 uring 
An wer would reveal itself ia that stomach 
‘asa protuberance on the shadow, because the 
iharium would have Bled the depression eaten 


individual's digestion than could be found out 
im any other way short of an exploratory 
‘operation. 


Re tier ty 
wun oma teen maa 
i fone aed 
irked 
eae dha 
Sere ora are 
my etereet Sore 
yore 
Peeeiy eapens bad to 
Swe, how cme 
ra Teng 
iSto the spleal anal tn the Boronic 
Seas eee 
pap ore 
I et tet 
eet = 
evel If there no tmor to cb- 


q 
Smoothly to the bottom of the spinal canal. If 
there is a tumor, it obstructs the passage of 


itn aden he sow sop tee 
place to operate. 


HERE in almost no danger an 
veoiatena who mami 


more tothe 
ives to fvo- 


eset naae Me 
ag 
aes 
sere, bie 
{nln precautions poe inva ra 


from inching 2 


because the 
ti dane 


bere 


inp dale with it mig shorten the eo 
‘anyone rashly’ to i Wisely bandied. 
it gong to al years to the average ie 
fa time to come everyone in civilond 
‘Sestics val tp so'a Roccoeetane or 
| have his fortune told by means of these reveal- 
‘shadows at least once a year. 


Physicists, like physicians, are using 
X-rays to look into the vitals of indus- 
try and foretell its future. You won't 
want to miss a remarkable article in | 
this magazine next month telling of 
marvelous discoveries about the inte- 
rior structure’of metals, and how these 
discoveries are being used to make bet- 
ter machinery, airplanes, and auto- 
mobiles. 
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On the trail 
of trouble 


WHEN you're hunting down 
the reason why the wheels 
‘won't go round, you need that 
very best of mystery-solvers— 
a good flashlight. With your 
Eveready on the job, there's 
a bright, watchful eye of light 
at your service, searching out 
the dark plac hide the 
important clues. 

Steal a lap on trouble, with 
the flashlight habit. An Ever- 
eady will start you. And Ever- 
eady Batteries will keep you 
well supplied with the most 
light a flashlight can hold, 
They're loaded with light. 
They Say it with Servic 
They'te the kind of batt. 
every flashlight ought to hol 
Get genuine Evereadys, 
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How “Bootleg” Gas 
Ruins a Car 


run it on anything you want. But just ne 


fiquids that are 
Kinds of yas are made up of liquids that eva 
orate real quik, and sur moor Starts esky 

you tethers don't bam 29 wel 


cap a bet of heavy, 
4 ool part of 
nthe Crk cone 
‘tnd dilutes the lubricating oil. The explosions 
Have no map, s0 you have to open the throttle 
tarly wide to get ordinary driving speed Also, 
the heavy compounds turn into earboo and 
gummy deposit 

You get less mileage with bootleg gasoline,” 

othe cheaper price tes 


can ansthing, “he car starts hares 


pecially in cold weather, a you get mare wear 
‘bn the starter motor and the battery. "The 
‘exeestive on means you either 
hhave to oftener or you wear 


the ey! 
especially on the cylinder wall, pis 
ings, pistons, and valves 
HLY should they, want to substitute the 
heavier ‘well? 
asked Crack, And it ought to be easy 
fenough to filter out the sulphur.” 

The heavier oils down to kerosene and even 
below thatthe Kind of stuff suitable for we 
in oil burners—are used to vilute the mist 
‘and make it cheaper, And you can’t just filter 
the sulphur oat like strainisig drt out of water 


Tttakes a costly chemical process to get ri of 
the sulphur, as the big refining companies can 
tal goa : 

aye you're right,” 
ed, Edo hav 


brought expensive gn. 
"Rnd Tit bet the oil in. 
dite tt ie has no more Body & 


to have his crank case drained. The lubricating 

oil lowed out swiftly, and proved but little 
thicker than kerosene. 

Craddock gr 

Tia, 


toot 
Inbolef ti 


“wis FEVER you can, buy your gas near 
where” you know the: dene i 
im Barrows, 
STs n ting sttioe oot oasr your place 
Bra aquare asa die. Hel give you what 3 
pay, for. Then if you have ta buy gus om the 
fom find iting at rn by a re 
fining company. Whatever you doy stay away 
from these stuck in front of candy 
‘ores hot dg stands, and 0 on 
The epee, high tet gavolines and ethyt 
athe Knocking save 
lyon the eonnect- 
hie pin Hearing, aod 00 ato 
more mileage. ‘You wont nced to have 
the Srtoc scraped to often ond pov be ae 
tolgo faster on the level and up halla” 
‘Ry cracky, it ought to give new life to this 
it will do ail that,” Craddock observed 


‘of pumps that are 
land brands 


‘pin bea 
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JOHNSON HAS GIVEN WINGS TO WATER TRAVEL 


enthusiastically. 
“It does if the motor is in good mechanical | 
condition,” agreed Gus. "But no gasoline is 
{going to cure leaky valves, bum compression, 
id ignition, You can't cure broken bones 
oh 
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IMMING close to the water ina Johnson 
powered boat gives a sensation of swift- 
ness far beyond actual speeds. Not until you 
have sat at the throttle of a Johnson and felt 
this winged speed, tinged with daring, can you 
kaow what boating really is. 
Write for the booklet "What You Should 
Have in an Outboard Motor” FREE! 
JOHNSON MOTOR CO. 2563 Pershing Ral, Waukegan Il 


fg and 
iis 4275. Sold om 
Iroc trial and payment 
blo Ailpriees 0.8. 
Wiaekegen 


Revolver 


weg LIGHTER 


force 
The aa Moadarng Machine Cox 
pee 


ATHLETIC 
SUPPORTER 


‘One, two, three . . . bend, stretch’ 

se esmap! A wrenched cord!... Pain 

+++ Disablement. All physical cu 

ture authorities are agreed that it is 

folly to take exercise of any kind... 

without the protection of an athletic| 

Supporter, 

Wear a PAL There's danger een, 
rcae nit secidyg cords an 

Pal never are eft unguarded 

tod extremely Mexibie.. Standard 


d vi 
ment with America's champion athletes 


ment Ae all dru 
i brice slighty 


stores... one dollar, 


in Canada} 


Bauer & Black 


‘Also makers of the famoxs O=P=C 
spensory for daily wear 


100 POWER 
MICROSCOPE 


Study wonders of ioscet, 
Plant and other umecn $4.50 
Ee teaacingaytoee 
Sere oe 
cree ces 


250 POWER 
MICROSCOPE 


Spares $16 5° 
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Germany—Olympic Dark Horse 
(Cotinnal from pags 25) 
Mace Gholiy techs of’ Gnivoaly of soon hiscrols Welure uneven ates 


Tn both sprints, Germany will 
Bival. ‘The German ace is Helmut 


laze. Ritola probably will win, 
of Great Britain, second, 


HIE first Marathon 1 had the pleasure of 

Matching was the twentyaicme fount 
in SCout Ta aot, and ve sever beard 
fanyone say it lacked’ excitement. 

Games weren't much mare than glorified 
‘American championships, but there were a few 
foreign competiors and one was Felix Car 
yajal a ttl, dusky Coben. 

"*Xo platocrtic athletic asocation sent Felis 
to St Louie vin steamer and Palle. He did 
His training by running around « dusty square 
in avannshile his brother held «tia eyp for 
flleings, of mportloving Cubans. Alter 
tril he has enous to pay for his ticket to 
Louis, where he ran the other Marathoners 
dingy” (At the end of eighteen foot-bitering 
i, hehe hal sofort fae 
Picked up three or four green lay 
Tider a tee, aod ate ten aa he ran on, A 
tile down the road terrible cramps seized hi 
td he lay Belpless and watched runner after 
funner pass om down the dusty path to glors- 


THULE: litthe Felis lay suffering, Prod Lore 


‘war supplying the comedy tebe Lore 
lashed lant into the stadiuet and across 
the finish Fine aod was crowned with laurel 
by Mise Aloe Howrey ana photographed in 
various, graceful n 
Lee aboard truck: and iden 
tem miles. “The laurel was placed om te per- 
‘plring brow of a gentleman named Hieks who 
i run all the way 
"This years, Marathon winner? You can 
pick him as well as 1. But it would be lorious 
(Four veteran Clarence DeMar abould crown 
Is remarkable career with an Olympic Victory 
He has as good a chance as anyone. So has 
Whitey Michaelson. So bas young: Myles, of 
Nova Seotia~and Stenroos, the Fin who won 
in oes 
‘One of the interesting things about the hig 
postin thet ae ear 
Ig something.” It was gigantic oe, 
is ‘atest af shot putters, who ai 
Ton “aeglected” to dip the 
‘the parade 


‘chance in the 
"Kren, our national champion 
in sear sould be good for place 
‘With Charley Holl, the great No 
war, Of Yale, world’s 
Juve’ at least “an even 
‘chance. ‘With Hoff out, we should win both 
first and second, 


FRR, the broad jump, Tm banking on our 
DeHart Hubbard. He's the only: mas in 
the world who can jump twenty-five fect con- 
scan be ete fot over that, Hara 
Osborn showld sin ‘jump, with Burg, 
of the Chicago A. A., second. 

We will take eight quarter-milers to Amster 
dam —Tour for the 400emeters, and four for the 
1,000-meters relay. 

Great Britain will be our strongest rival in 
the 400emeters. D. GA. Lowe, who has run 
4440 yards in forty-eight and four-fifths seconds, 
is the best of the Englishmen. Joo Tierney, of 
the New York A. C., who has done forty-seven 
tan nine-tenths seconds, should be our bright- 
fst star. We have an even chance for frst, 
land we should get an even break on points, 
‘We should win'the 1,000-meters relay” race, 
although Great Britain and Germany will bo 
trong contenders. 

Fifteen hurdle events have been held since 
the revival of the Games in 1896, und we have 
‘won fourteen of them! ‘This year we sould 


repent. 
in the shorter hurdle race, Germany ayain 
Jooms dangerous. In Trossbach the Germans 
hurlers 

Aer 


California. Tm counting on first place, aml 
better than half the points, 


N THE 400.meters hurdles, we should win 
Doth first and second. F. Morgan ‘Taylor 
probably will be our henliner, with Johnny 

is of the Olympic Club of 
San Francisoo ot far behind him. 

Tn the Decathlon, the ten-event competition 
fge all-round athletes, Yrjola, of Finland, 
last" year bettered. Harold 
‘reord, is the logical favorite, Fait 
Tradian student at the University of Nebraske, 


Metinger te Univer of Penman 
has great potential poniliten 

i ths Jear's Gainer, Look to sce our ath 
Jetes win about as many firsts as in 1084, but 
Fimdoubtfl about thei sc 


1s many points, 


do they stand it?” 
you ask, as you listen over the radio to 
the description of terrific, blows 
changed by boxing champions. Next 
month an expert who knows all the 
fine points of the game will tell the 
pie ta thle ieeon: Yat als 
ijoxing champions—how they harden 
themselves to withstand punches. tha 
would fell an ox—why their training 
differs from that of any other contest— 
how the knockout blows are delivered — 
these and a dozen other secrets of the 
world’s most exacting sport will” be 
revealed in an article which you will 
find almost as entertaining as the bis 
fight itself, 
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ARTE] 


NEW 
‘Tapered Rheostat 


‘graduated increased spacing on 
tapered strip. 
current variation approx- 
‘straight line. Permits 
‘even control throughout entire ro- 
{ation of knob. Particularly suited 
for A.C. circuits. 
“Alto potentiometer types: 


THIS 132 PAGE. 
RADIO CATALOG 
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Here Are Correct Answers 
To Questions on Page 60 


1, This was the national game of the Aztecs 
‘of some of the previous peoples of Mexico. 
Nearly 1,000 vears ago these people had built 
‘great stone bal ‘with curved stone rings 
‘Mt each side, through which the ball had to be 
ut. One such survives at Chichen Ita, in 
Yucatan. ‘The game has survived among the 
natives in the mountains of western. Mexico, 
is called “hip ball.” beeause the ball is com 
monly drives by'a blow of the hip. 


2 Mainly in the jland of Trinidad. The 
iats from mhich Uhe genuine bitters are 
Dare are natives of the ialand = 


fowadays varieties of this red pepper are 

ts of the world bet orig 
tally it came almost entirely from Cayenne, 
‘ow called French Guiana on the northcasters 
coat of South Ameren 


4. A good deal of radium is now produced 
from ores obtained in Colorado, but the orgy 
inal souree, and still one of the largest, i+ the 
neral named pitchblende, mined. in’ the 
Hoachimsthal, « valley in Bohemia 


5. While the Gulf Stream is Bowing eastward- 

Ty across the Aulantic Ocran to warm England 

and Prance, a stream of ice-cold water f 
olar regions is descending west of Gi 


thereon y the ation of water and wind 
rgest was well knows to, ian 
| as“The Rainbow Turned to Stone.” 


River, in Rhodesia, South Africa. ‘These falls 
fare some 400 feet high, mare 

High as Niagara. The river i 0 
‘wide Where falls ito Une gorge. 


8. ‘The isdands of Japan. Japan also possemes 
fifty-one active voleanos, more than any other 
country in the world 


9. Tn Australia there lives Kisard called the 
Hauer oul few inching bat fy 
fave an enlarged pot ‘one of them, 
Jou might mistake ft for’ reconstruction of 
aoe of the dinosaurs fifteen or twenty feet lg 


that lived in earlier geologic times 


11. Over 2 great part of the area of 
sovathera states a bint seye view 


southeastern Virgin 
Norfolk. Ata few places in it small farms 
been reclai 


Me Watch Dog of Power 


CHROME, a preservative, 
guards power when your 
Burgess Battery is notin 
use. Thus extra life and 
service are added. The 
valuable properties of 
Chrome in lengthening 
battery life were long 
known to scientists, 
but it remained for 
Burgess engineers to dis- 
cover the secret of util- 
izing Chrome in battery 
construction. This pat- 
ented feature, combined 
with others of equal 
importance, make 
Burgess Batteries more 
dependable and more 
economical for radio, 
ignition and flashlight. 


BURGESS BATTERY 
COMPANY 


General Sales Officer: CHICAGO 
In Canada: Niagara Falls & Winnipeg, 


BURGESS "SUPER B" 


ie 


© This seal on an advertisement in POPULAR SCIENCE MONTHLY signifies the approval of the INSTITUTE OF STANDARDS. See page 8 
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= ME 


= WIN A PRIZE 


Do You Like to Draw? 


Copy this bathing girl and send us your 
re Faas drawing — perhaps you'll win first. prize. 
ca This contest. is for 


eee amateurs only, #0 do 
not hesitate to enter, 
even if you haven't had 
much practice. 
Ist Prize....$100.00 
2nd Prize... 50.00 


3rd Prize... . $25.00 5th Prize... 
4th Prize . . 15.00 6th to 15th Prizes, each . 5.00 


ihsth 
Prec Borne 


To the Nezt 50 Best Drawings — A Fountain Pen 


Everyone entering a drawing in this contest may ba 

PR EE) pt el Sv Jot canted rag is sired 
‘Qoctlonelre Ul this in end return ic and You wil 

Veen of design, proportion, colo, perspective, 


‘our Book *" 
ing work of Federal Student 
all shout the Federal bome study 
| Scioigation wiatorer! ‘ 


This intresting analysis has, been the 
Hart forums Fedral tent ho eee 
through prope training of thee abt, ote these Rules Carefully: 
tre now commercial artists earning $2000, | tec ot elt 

$1000, $5000, nd $6000, yearty Sly G4 Tothes ha tee 90 inches 


Si an bins ea nthe ed 


Manaficue Wants 
Pee 


2 Coe only peneit or pee 
13 No drawings wil be returned 


FEDERAL SCHOOL Bra neta 
OF COMMERCIAL aT tart 2 
DESIGNING Bare ieee irk es 
ope on Macaetae 


1358 Federal Schools Building 
‘Minneapolis, Mina. 
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we Ne te | ary SE 


Foner. Go 


Jo ha brie ee ta ga 


Are You Hungry 
For Adventure. 
Popularity 


ed Ears SEE 


THEN CHOOSE 


arity, admiration; 
admira 
Feral, Aaniatin Ecce Tet 


ce peor peel 
ro paronetier | seeeeer 


ROO Rees yon 


tie. Wantaston: 2" eee 


ui 
Sate 
pated 


Sen omee 


DAILY sivas II 
= : 7 kenrg ae eas Be 
SE icirinaae, Wadiorion| ‘Sete ina is 
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Work 
pAnays BIG PAY 


a Me 


any 
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pe ke a heme 


Let Air Mail Pilots pe ae Cy 
Teach You to Fly —— 


‘The regular Pilots of the Now going into our tenth 
US. Air Mail between St 

year with over 800 graduates 
Louis and Chicago fe Ou 2 got a single accident 


‘ehateal dens 


SS, oe a Sa 


ater 


‘an advantagenoother Detailed booklet on request 

‘aviation school can olfer you. Write today, stating age. 

ROBERTSON FLYING SERVICES, INC., Dept. Q 
‘Ailiated with ROBERTSON AIRCRAFT CORPORATION 


exh ft 
PG rl 
aie at 


Gb tae Se te Set 


eM 
HURTS at sonra 


ene cSac h 


___ Stop We 


bal 


LETe oe 


‘pcan Joo) Binguoi Ses Caenges 
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Dick Byrd—Adventurer 
(Cita om et 0 


to see if it were practical to land there in 
‘of trouble. “But they saw only broken, 
iyrd knew 


ie 
Ht 
E 
i 
5 
i 
F 


i 
| 
i 


Hee wre ome thane nl 
Ce ow, precipitous 
Sate i deat nope 


fe 


constant wind made it 
Had Byrd been forced down, even to a safe 
landing, he might never have come out alive 
Probably no more hazardous fying ever had 


“le. 
‘Suddenly the oll gage on Byrn’ plane began 
tomount Tile meat soppape 08 the a 
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‘Long Time 


ises 


lesa 
between 


—when you haven't 
the Training that 
makes you worth 


MORE MONEY! 
By L. L. Cooke 


12 


got 


ARE you sick and tired of weaiting— 
and WAITING and WAITING for 
the raise that never comes? Are you 


nade progress i that the ait 
iB 'pmetical vehicle in the Par North= 
‘in he had found Bennett 


; 
Sa 
c 


"you go to the Poke with me?” Dick asked 


 QURE" mid Bennet. 
I douiting mleiels opinionated poll 
at doubting sdmial, opinionated. pat 
Sees: “napprechaile“nilineaes prying 


ranks, fawning eampfollowers 

Thad breakfast with Dick Hind and Floyd 
Bennett inthe Hotel Astor, New York, in late 
March, 1026. ‘They were ike a splendid pair of 
Pirate, stripped to Ure waist for attack against 
tn incre more powerfl ney The 
‘remy in this cae was pbc indifference 

“We ay get a ship maid Dick." We may 
et some money.” : 

He paused, Bennett glanced up from his ham 
and ex and genet 

pthc ene to theplebe pat in 

wens right, 

First, though, it was necessary. for both 
Byrd and Bennett to get permission to” go 
orth wguin. Mediocre success of the Greea- 
inna expedition had Teft the Navy” Depart 
ent toward farther Artic Ring But 

ly both men manage to get leave 

‘Next rane an involved dispute as to where 
the expedition should base once it reached the 
flere were thee i He 

"There were three distinct proposals by sci 
cntits and geographical socketiea "The rt 
was that Byrd hop (Connad on pore £22) 


up against it for more money? 


gusted with your job and your future? 


Then you're the man T want, T have 
no use for the wishy-washy chap who will 
let Old Man Hard Luck knock him down 
and walk all over him, and not want to 
FIGHT BACK. Give me the fellow with 
gumption—with pep enough to kno 
there's something wrong when he isn't 
making the real money that should be his! 

T ean help you. Tcan help you turn 
that $20 or 890 oF $40 a week pay check 
‘of yours into honest-to-goodness MAN'S 
PAY. T mean it. With my help thou- 
sands of men have jumped to $70 a week 
QUICK—then $80, $00, $100. How 

do you want to go? 


Not Guesswork— 
But Results! 

I don't think I can help you boost your 
pay—[ KNOW it. I've done it with 
thousands. I'm helping others right now. 
Every day men come to me for assistance. 
Every day I get letters from fellows I 
hhave helped on the way to success 
Write me for proof and F'llshow you hun- 
dreds of big money earners who give my 
training all the eredit for their success. 

Don't Mame your boss if you don't 
‘carn bigger wages. But yourse 
if you pass by this opportunity—this one 
big chance to get into the money 
‘making field of all times! 

Stop grumbling about your tough luck, 
your luck of schooling. the poor business 

ions in your town. A half hour of 
ime each day for a few 


your hort 
months will change all that. “You can 
read and write. You have ambition and 
a he-man’s desire to be somebody. That's 
all Task. Line up with me as your partner 
and you'll be amazed hoy things will 
Start coming your way in a hurry. 


Electricity —There’s 
Your Field! 


ity 
‘of the twentieth century. 
n envied the Electrical man 


his big earnings. 
‘Now you, too, can get into Electricity 
‘My famous work sheet and job ticket 


method makes it easy. ‘There's nothing 
standing in your way... You've got the 
same glorious opportunity come 
to the thousands of ‘ig-Pay Cooke 
‘Trained Men. 

‘You ought to have seen Johit Bolter, 
10 Mt, Vernon St., Arlington, Mass, 
before he and I got  ‘Broke— 
Blue—Down-in-the-Mouth—never made 
over #25 a week in his life. Now look at 
him. “A wonderful electrical job—three 
times “his former earnin den 
future ahead of him! That's how I help 


my “boys”. 

‘Or Peto Velona, Tndianapotis, 
Indiana, A common laborer, at a la: 
borer’s ‘pay. Like Bolster, ‘he didn't 
now the first, thing about’ Electricity. 
Did that stop him? Not much! ‘Today 
he's superintendent, for Federal Electric 
at $75 a week, and Pete says, “T owe my 

| Juek and! prosperity to you alone, 


I Want You NOW! 

Show me that you're a real man—a 
man of action. ‘Take the first big step 
towards a big future by sending me the 

Te will tell you all about 
ies that await yo 
T have helped otliers—all 

can help you 

Success in, Elec 

It's FREE—won't cost 

you a penny. It's the book that has 

Started thousands on the road to 
cess. Send for it TODAY. 


tricity” NOW. 
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He 
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Dick Byrd— Adventurer 


(Continued from page 121) 


‘undertaking. 
"Yet the next. a big raft was built of 
boats and timbers. Massive ice cakes were 
made to do their share. Byrd, as usual, 
‘semed tireless. 


sky in his 
apprised by 


APE atin coh 
ee 
See eee i 


‘Dick fited out material 
it in the plane. On 

he and Bennett planned, if forced down, to 
provisions il, ammunition, and 

all 

the 


Norwegians and other 
‘out for curious looks, 


silent and tense. Byrd and his 
‘that a crash would undoubs 


"The engines were started, Byrd and Bennett 
in their fur clothes got aboard. The plane 
started. Slow there. hen 

when the Shipping Boani turned a good vessel, suddenly she tilted. ‘There had unmp 


‘the slide. With a thud ah 


& 


the Chantier, over to the expedition for a 
of 81. However, in the last mad 


a6 


lanes of open water and ridges of enormous 

‘hte ‘blocks below ‘him, he realized the 

‘Shances he was tak 

‘But there was little time to worry. ‘Both 
took turns piloting. When Bennett was 


onthe ‘npeeted wing 
Toy, poured and checked fc and hat 
the maechanical side of the Bight. 


He 


Re 
8 


:xposing 
reas, from both of which he suffered severely, 
be took frequent sextant altitudes 

eter tf the plan's postion on, the 
chart. Each altitude put, him on a. “line 
‘of position” which he plotted ‘accurately, 


Ireghter refasing to give way to the Ameri 
apelin, for the very good reason Unt er 
rth hs dni the Nery ia hope of 
‘inning fest honor in the grat polar ait race 


bringing up thelast “‘line’"to cross it for "fix. 
of 1020. ‘Later this chart was examined by a board of 
“"Wevcan't make her move, si. scientistsin Washington (Continued on page 128) 
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| Dick Byrd— Adventurer 
(Contin om mae 8) 
anu declare perth crcoce ef Byn's bay- 
ing reached the pole. (It was taken to Wash- 
migiientie) 

7 er 
sock oes Resear onion aes ct 
speed reins ne Second Tor den ecko 
Son ee were ae 
iy ioe Banting omen betrora temo var 
out due Byel saumal the horaue fer new 
Sailcaiel Uo eee stows cad ae od 
barometer un Ghetmomedar edi Ue ce 
tear ef le metetelogil record And dung 
ial he found ace Seep Katy bes soe 
Pechenegs Mak. 


LL night long —but with the midnight sun 
Ai sinntt io aie ieephine Fond Sega 
ier way northward. At ine at, May 9 she 
Girled the Nor Pole. 

“Lucky, the sky was clear, Below ia every 
direction sill spread the ice elds. Tt was the 
‘ame sort of ce thnt Peary had reported at the 
bole. ‘There were a few cracks trough which 
tink patches open” water showed. There 
were lite cbr oe 

of rulges thrown up 
"At this point every” direction was south 
At the North Pole there 
ths log Uh su 


ths pint the day was sx 
fsing on March 21 and setting on September 
31. Ail summer long the sun went round aed 
nd gong up for three months and Uuen 
fing down for thre monthn. When i die 
Sppeared below the horizon i dd ot reappear 


ners ieiminiiras 
eee ae 
te aor s 
Fe apa eat 


then cirdled down again for another week. For 
stout to woes each month thers wat oe 
‘moon. No more desolate place ean be imagined 
than at the North Pole. 

‘fer ying i wie ciel several miles in 
diameter in order to leave no possible question 
‘about his having reached the pole, Byrd set his 
‘course back for Spitsbergen. 


‘crom the un A gust strc the 
Plane, tippe her, "The preciogs sextant fll on 
the dock"the only sextant aboard and broke 
ita hori glasy taking i welem. 

"Things Woked serious. “Only the sun com- 
pass could be counted on to bring them bck 
Eiely. And it was tsclew if the sun was 
sbycured by clouds 

"The clments were surely amilng on us hat 
diay," "wrote Dick afterward “two insignit- 
Sant spreks of mortality fying thereover that 
fete ein a al se, ec 

and deaf from the motors jurt a dot ta the 
Center of 1,000 miles of vibe desolation" 

Lick or Providence, ax you will, saved the 

fave Sc the ely xe 
Kept running, Somehow the nan st 

cnnugh for a sght now and then with the coon 


Pideven hours later white peaks came into 
view om the southern’ horizon. Before hee 
‘numbed minds could grasp the joy of being 
back, Dick Byrd and Floyd Bennett stepped 
‘out of their plane and into the arms of their 
cheering shipmates 


Another stirring chapter next month 
will carry you with Dick Byrd along 
further paths of adventure through 
his triumphant return home from the 


.cross the Atlat 


Polar flight, and on to the great hop | 


Job Service’ 
Free to Students 
and Graduates: Tus Auracax 
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Drafting 
Lessons 


celia 


e'youcan learnathomeinsparetime! 
ie have vet Sw, sino! way to tach Drag the fist inrovenent 
ia Drafting Homecisrction te history 
We'rant you tose tty t-ovtbout one 
Tenn of cnt of Ulienton, We want fo 
Sow you how we get say rom Uw coy 

Je ethos edb te pass See bo 

tite you tnt save pole 

wel] Sait he et 


ting taining, by chenew Pre} | Deaftsmen WANTED! 
000 fine jobs advertised this year, many 

: ‘$60 to $125 week. Get ready 
‘one. Get out of the rut, Make tomething 
ff yourself. Plan your jure in Dralting 
Even if you have only commen achooling, 

fen If you know nothing of Drafting, 

earns tomate you a yal Dratman 
&F to refund your money? surprise 
the ret nt the fst 500 men whe 
sre thls ad—reduced price, easy terms, 

rapon brings complete information. 


Se |S A now 
See Ppl aoe cpt 
appt fateh, Mv eo rene 


tie way. With plturet which you cua une 
fp, Cones brings complete 


ed ato witht reading he le 

‘details ‘on.” And that is why American School. 

Ce ofert {Gained Drattanen can qualify tor 8 pod 
job at big pay when they graduate. 


HIGHWAYS TO SUCCESS! 

PsatiSe Bal, eats Braking oe Arche. 

Sea rgeaaronteeta Se 
est know bev to ealclate and dei aod plan oripial won 
SEAT ay ancients wala Mnete ig 


COUPON 
Brings 3 Lessons Free 


Get them. Test your own ability 


Professional 
Outfit Given 


cites for success ia Dra 
ing. MAIL IT TODAY? 


fe placed hundreds o men én goed 
Drafting postions, We have made this tie 
jet, 9 practical, so exsy to mas 


employe student, prdete. 


Steet Ke. 


Chief Drafting Engineer 


American School Bect8'sGize ii 


Sead patton pect: et 
GARPENTE fe RS ieee 36 re 


aSae 


PLUMBERS S tives 


eee 
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X definite program for getting ahead 
financially will be found on page four 
of this issue. 
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“We liked, your speech so. well” he re 
marked gravely, “that we've going to ask for 


ie drew a document out of his pocket and 
‘banded it to the minister. Amazed, Don and 
Judy stared at the star and her leading man. 


But the profesor seemed uns After 
‘a hasty polishing of his glasses, be beamed on 
the two Youn 


‘A perfect double exposure,” he announced 
in a husky, happy voice 


ON and Judy arive in New York the day 
(on's picture was to have its premier. 
From their room on the eleventh for of 
rge hotel in the center of the theatrical 
district they looked down on huge eectic 
sign cross Broadway, sancancing/ the tite 
\CKLED. 
Now take. me over to Filth Avenoe and 
ttura me loose,” commanded Judy, when they 
hhad hastily unpacked their bags: "At last 
Tim going to shop on the avenue!” 

‘AL Filth Avenue and Porty-second Street 
Don left his wife with emphatic istructions 
to obey the ‘Ted and. green 
Don hurried back to the se tn 


itary and had seat the four weeks’ guaran: 
tee—twenty thousand dollars. He had also set 


things in motion for the picture's publicity. 
‘The two weeks belore opening might would 
filed to the brim with ee and tle, 


Bit Ge pltre Seen ser” atis premiers 
| Rai doctm big dstbutnes would reed 
the Going sting oh coat Tort 
le 


fetal tat *Sheckied Love hed bec on the 
soreen ten minutes, 

“What do you think of it?" asked Judy dur- 
ing intermission. They were almost alone in 
the theater, movt of the audience jamming 
the J 

“Well” Don's voice was hesitant and 
nly un has ersnyectieved soe 


"PVen fie deadly! Sy dy we ap imply 
at him.” “That picture's not much 
1 nuper-special travelog! 


i a in te 
ates ito 
(sir atin sical 
er pte 
fre apse 
=o 

seginea en tet =P 
iotetamine one of theme minchines ever since 1 
repel 
one arama eas 


‘Two lines of people stood beside each of the 
ten of twelve small booths that housed the 
slutomatic cameras. Don's quick glance, how: 
ver, discovered a machine Uhat wap minus its 
‘raiting lines. Instead, a small Knot of mea 
clustered around a workman who, with the eas 
ing off the mechanism, was making some ad- 


sli the casing back over the 
vital parts of the machine, a tal lank fellow in 
front of Don straightened up so suddenly that 
hhe knocked Don's hat to the floor. Scooping it 
‘up, he started to hand it hack, « hasty apology 
fom his lips. But the apology was never finished, 
for, with an exclamation of surprise, the tall 
thin man, brown as an Arab, thumped Don's 


“Wig fe Bot celsimed Jody, She 
| shook Bowo's leathery ft in bearty welcome. 


The Movie Maker 
(Continued from pope 45 


See ae me arene 
Seat west ors 


fle fo witness the promir of “Shekied 


Love.” 
And ain't, it gosbawful!” he boomed. 
“Now—T'll tell you what's wrong—" 


Bt sceing that they were the center of an 
amused and rapidly increasing audience, Don 
‘and Judy. persuaded Boso to leave the 
‘owsed place. Atm in arm, Judy’in the centr, 
the three walked on to the open. spece, of 
Columbus Cirle. There they entered & white- 
tiled eating place and founds table well at the 
rear. And fortwo hours Boo entertained thet 
with a vivid and rney account of his adven 
Tunes, The crown of heen ail hed taken place 
se hi aod rived ad he had be 
fet Tree. ‘Then his Arabian host, grown quite 
food eh involuntary gu, ‘ied neaged 
good bye celebration, A maguiicent exhibi- 
fon iad Bee put om for 
ow to pnotognph-"and the costumes worn 
were thove that had been scheduled to appear 
In shackled Love! 


a! ral sit would in in wih Ge rato 
‘ction. Tm ure you ean splice ia 
of the footage, Bir 


Ovtsite the theater ceetre 
the name “DRUMS OF TIM 


Just beyond the center row were five 
‘whose leaping pulses throbibed to the 
of the musi, though Uhr 

‘Credit fines fashed on and off the sere. Then 
the story began with w humorous bit between 


mo 


eet were 


Ky ahd" another dowgoy. A Skis 
‘the eudience, Jady sighed and 
ii to apr to Do 
* Now we're of ahe tapered to Don 
‘New moments later Margarets face, trene 
and beautiful under ber rvs ep, looked out 
rer, the audienee. "Back in throw where 
thee at, lin figure, in iver reached 
fut and touched the hand fan elderly man at 
Exo ‘i het 
band's hand on ‘Amd athe grace: 
ft whitedad reflected om the 
‘live, each one af the five 
ive montis before when th 
me figure hed swayed on the brink of Sl 
‘Sestruction. 


MARGARET easily dominated the picture 
‘with her beauty and finished acting, but 
‘when Mabel appeared on the screen a ripple of 
fresh interest ran through the audience, Here 
vias new type goddess gil! And the court 
that pays homage (0 motion picture royalty i 
always eager to cry: "The queen is dead! Long. 
live the queen!" 
1th Alpe sequence in which Mabel w 
the chief “character concluded. the first hal 
of the picture, and the littering, perfume 
sup the aisles and out into the 


ind there. Where the 


i 
3 
i 
Hue 
HA 


she seemed slightly dazed but wholly hay 
“A discovery you made, my boy, real dis- 
(Continved om age 185) 
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The Movie Maker 


(Continued from page 186) 


direction of the familiar voice and held out a 
hearty hand to Jacob Eckstein, who shook it 
lemnly, 
And a fine picture. I congratulate every~ 
body. And now, Kennedy,” Eekstein made an 
inefloctual altempt to dri, Don torard oe 
comer, but they were wedged too tightly in t 
‘now, how about a little 
Players is being re- 
zane and starting production again the 
int of February. How about bringing in your 
‘own unit and doing us some s ? 
‘And don’t forget we want th 
the stairs—a real discovery, my 
‘Don glanced around at the others with 


twinkle, ‘Then he looked down again at 
Beksteia, 
“MY UNIT, a8 you call it, is disban 


tonight,” he replied. “Miss Moreland i 
retiring—"" Eckstein looked at Margaret in 
turprise and she smiled, nodding affirmation— 
the height of her screen career. Her hius- 
band, Mr. Burke, helped us out only. tem- 
porarly in this picture. He must devote all his 
ime now to his oil interests." ckstein turned 
"direction. Don tucked 

‘as Eckstein glanced 
lady and 


folie ‘any business you have in back- 
Elbert feadeanm at your et healed 
cur technica departinent, and Bowo Bade 


Hien Iean't put any of you under con- 


tract?" asked Jacob Eckstein, visibly disap- 
clon the 


‘rou. 
ancy and wave cond 
lis Rogers,” he suggested 


-Ffntredce me!” commanded the litle man 
upton, trying to shove his way toward 
Bical “ence Me lok overs soulr 
And asked, Don confidentially, “How much 
‘you think should Toller her? Suck a fine 
fictrea and « comer!” 
‘Jerry's chuckle sounded in Don's car as be 
‘Them his eyes met Margarets for a 


Fre signiteant 

 ignicant instant iat 
slowly. a 

{Hough after deep consideration. 


T think Miss Rogers might consi 
for a thousand a week,” Don replied 
CKSTEIN winced, then smiled eagerly 
‘as Mabel and her father pushed nearer 


‘roe cnr mange 10 sage 
ch comaiack? ‘After your fas pictures 
ought it wan the morgue Tor yout 

Sttrgnret cou fat Sores Rand tighten on 
evar ina tee of rag, Vat the onl ineghed 
with real smnsement and turaed to give bee 
Titnd Toa real send On her others lad 
{shining golden ares, er sual nistersaw 
Stanpee angry gli-shod fot 

‘Catt Judy whispered violently. 

Iuoy yor'te = rancor Blargaret 
enten ip with ene 


ii 
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N.Y. Instat ot Photoyashy 
‘apt 8.10 Wet Bia Strat, 
Wow Yor, Me 


1 Td ike to know about the 
hy." Plenae send 
‘Chart Five 


MYSTERIOUS 


NEW AUTO 
GLARE SHIELD 


Sethe tira 


enters tes 
ae 


bis 


a 


poe 4 
eo hed 
‘Speen eaten Bees Reka aman” 


ett 


ae 


i at 
GY ere 


| Deve 


Thereisnomystery about 


CARTOONING 


MESSY famous actits and cartons of this country are > aA 
ting om Waa uty fon FS Poapen Akg oO 
‘They earned theis sccrasthrowgh years of work and tedious MORCOCPOR | ne GSS 
sae re nat ra a 
"he comes i Gatoming and Tattng ofthe Ae, 
ST ese ee 
eg nics mh Se ak Ae 
os 
‘These courses will nat ealy teach you bow to dram, oo wi _A3 
afer ont lp ram ea 
Sy snes! toe Sone Re oat Se 
Bae a oe + A 
Seni clond gs ae ewe 


HIGH SCHOOL 
COURSE IN 
TWO YEARS 


CAPPED training. 
You cannot attain business oF 


3g. 
ili 
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duty, 18 
The Movie Maker 
(Cotnnad fom of 
Dut Margaret, the fuint pink of ber cheeks dered moist eyes and emilng faces, while the 
agen caly eased een Grebe tendered out that shagaldeent 
terminton was overat last and with much arching hymn r 


rustling the audience settled down for part two 
Drums Tine bon iy 
“Now comes the real test,” Don w! 

to Judy. iar iagind 


‘company of soldiers, while a machine gun 


Fat-e-tat-tat from the noixemaker off-stage 


illusion, 
fled before 
looked too terrifying to be real 
‘ot to be believed. But it had. 


‘As the audience settled back with a sigh of 
relief, Judy clutched Don's arm. 

1 i ot emer ve ete” she ext 
tlina w 


‘Quickly ‘the sequence in the hompital 
shown, but the Gal close-up of Margaret hod 
Jer intend of sonching the itr nd 
‘ut tito the bat frown for tea 
‘years and blawoming with the Bowers of wat 
mall white cross stretching away into the 
Uistance as far as eye could reach. Tt this 
teene darkened alzsst immediately into the 
{eerble expanse of no man's land with its 
‘ating dead, 

"At that point the orchestra grew silent and 
allover the house coal be heart fit quick- 
Caught breathe: And then—three bugle mots, 
Gharand sweet. 


UDDENLY, above the dark and motionless 
Ihattlefeld a streak of light appeared in the 


tt he wey mf he might a 
follng trumphantiy through the suitor, 
thes tere borne alt, marching, marching to 
Inect ivi fellows im the nkybrothers td 
‘nension, comrades a 
enced to wonder if the picture was a nce 
cou when the meen grew dark ard the fights 
othe puto the thing i 


“And ths one mayr—"" Jody rattled er 
newopaper toatl the attention ofthe 
ined Sate around the pat ofthe hotel 
oat tio foe eles avee atte We ptt 
‘glanced up reluctantly from their individual 
Serspapee. "On lle table nthe enter af 
thc erou tier breafat ens negected. Whe 
{hee devoured the only news ofthe daythe 
oe 
“This one say-—it's that big woman criti, 
Dow the one ws ming tine 
iraersoon- explain uty 
‘She says, "I venture the 
‘Dror f Time wl ei be everberting on 
Brenig, wis the ‘tah eocyaniy of 
[rms Day has come sod gone’ 
that seminsme of oti Tv een 
saotng ou ain, Don Maret 
Imerupted How dijo et tat etl ot 
the fang aris snreing a fie le, You 
Secor merase a oe con, dee 
“Double peat for the spirits rising from 
ead are 


the dead ing skyrae,” Don replied 
"And that part vas ined by double expoare 
to the armen the ay. All those distant ee 


ments in the clouds were 
‘cut-outs glued to long rollers 


ly cardboard 


BUT how aid they merge together and then 
sdisappen- in the 

au elicits erga begs 

scenery a ream by stringy 

below the camera ere they. eon 

near the run, the advancing lines of exch 

st simply folded up and rolled downward 


ort aan 
SNC her ees 
TT igi dots «ile 
sree ani er 
ca aie lp he le 
ee I 


* commanded 


Margaret's kitchen?" Jerry Hoke mei 
tively around atthe there "A sldnight sup 
Dermaiat was when we lad the plans for out 


PISA mow were clsbating with a noveday 
calla? Sony sled brity at er I 
tt An ang of ono, at's 


“somebody tell me why its 
‘somebndy me why 
1B Feo at leat ae ahs 
things ey rant mont if an 

‘sing ter 


‘aid Te 
Shas though seat est had found 


the 
wanted, 


ITH a responsive glance at 
Jerry leaned forward and 
ecticaly. 
ost people are s0 tied down to the routine 
‘of daily, work, that they aren’t half alive,” he 
declared. “They want red-blooded ife— 
‘action—drama—on the sereen.” 

“And none of us latgh enough,” added the 
professor. “That's why we need the relief of 
‘comedy in the movies.” 

“Now it’s your turn, Judy.” Don looked at 
her expectantly. 

“No movie gets my vote unless it has plenty 
of heart interest,” she announced firmly. 

“That's the thind ingredient,” Dom decided 
thoughtfully, “and I guess it's safe to say that 
any picture with the three L's wll be a succes. 
Drama or action—thats life: comedy relic 
Inughter; heart interest—Iove. A combination 
that, can't fail, on the screen or 
Inughter, and love. And we've got them all!” 
END 
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New Wealth from 
Magic Sand 
(Contin fom rae 4) 


tp and dried, becomes a clear, granolar ma- 
terial looking exactly like orlinary” washed 
Sd. Buty. the tie that thi method wat 
Worked out, the war was over. and slice pel 
Ins never were produced in quantities” 
That the adoption of lea gel hy the com- 
mercial world hax not been slow. Recent 
freight cat fll of fromen Sisk made © ten-day 
trptrom New England to Tera kept frosen 
trithout ioe hy «alien gel refrigerator. 
ch rergerntors whic re being placed 
on the market for homes, wa fountains, ioe 
are extremely Se 
tie in operation, Liquid’ sulphur dose, 
Fefvgerant, is evaporated from a chamber in 
the mpuce tobe coled, an vat once aonb 
tiouga pipe by” son gel placed in steak 
mt Th evaporation lowers the temper: 
le the pel eat, and te | 
iat dives the de ont of the gel 
ores into conlenser which retires i to he 
oling chamber to lat another evaporation 


ature. At int 


put to innumerable 
Theen spent on re 
“applications 


Mountain Carved into a 


Monument 
(Cantina fom ss 48) 


is memorial to Gen, US. Grant in San 
Diogo, Cali, took up. the. work. Tt was 
ae head of Lee, wrought in different | 
roportions from that of” Hong, that was 
Wad ota ent eremotien ‘The ale 
Utrings of Borglum had to be Blasted out fo 
obviate interference with the new designs. 
"Te chisel of the neulptor in a battery of 
chattering poeuinati drills 
‘orglum tried the ‘suai, known methods 
af enlarging a sketched ‘design to tthe 
proportions ofthe mountain. “But he found 
Tint’no facies that he might invent for 
creeping safely over the surface af the mono- 
ith would be adequate, either as to mechanics 
ie decd 


or art. Fi to devise a hage 
tnuchine to throw an image of the design on 
the face of the mountain. He would make the 


tnuface to be sculptured one immense photo. 
raph plate, nnd then develop it a+ he would 
 begative. 


HE. fet workmen had to make a “foot. 
tn in the granite fagade that would 
ser at bau fot subeqoentoperatin: and 
for the earving of the sculpture “They 
treot over the side of the cil i leather cies 
the ends of sul cables so that they might 
have use of both hands. ‘They drilled ales ix 
le lines, four feet apart 
iokured into these holes, and 
tiworhy-four timbers Bxed to the bolts Steps | 
tus were marley by. which the drillers could 
{eo buck and forth from the top without the | 
of the hoisting machinery. 

‘Now workmen were lowered down to drench 
he elif with barrels of nitrate of silver. "The 
stored design was thrown, on the “plate® 

ny specially made projector, lighted. with 
aps. Borglum used this method 
‘he great central groupe of his 
design. In detail work he made clay models 
ofthe entire friese, divided them into sections, 
find mail photographs ofthese. ‘Then at night 
the photographs were shed, in black and 
white ‘on the great granite “sereen,” and 
Yrorkien. traced the outlines with” paint. 
Uther workmen next morning etched out the 
design with their dil 


‘eh power 
for “Tocating 
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Protect Your Ideas 
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If you have a useful, practical, novel ides for any new article or 
for an improvervent on aa old one, you should communicate with 


‘competent Hogistered Patent Atworney AT ONCE. Every ye 


thoumnds of applications for patonta are fled to the UX. P 
dof ap pat 


Office ne for the 


feeonible only to muthoneed members of 
Bogie fo a sit fly aa 


g,cemtsig rable efermation routing to patent promedare 


Rasen Tt alate at PR oT 
tad’ wil send you te bouet 


Mail thisCouponnow! 
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Diseriet ‘of “Cotumbta: 
Court of Claim, 
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“Trademarks, and Copyrights 


fied ‘Seates 
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SF hae 


Betta — A erakite "st 
ame 


ligation pe tnd et 


et 


Denton 
sonar‘ we 


outs, "head fe Shee 4 


nt ee, ie 


wwe had the greatest training and opportunity: 
iFeniuy—such as dressmaking, 


traits, “that a giel comes into the 
World with x prejatice sounding in ber ears 


‘courage, and sinks back from a solution of 
life's problems.” 
But this wenn cannot explain the compara- 
tive shortage of feminine genius. 

Suffers this feeling of inferiority, 


Estar on de ih Se the wr 
jest davds have ben wrought by men w 
felt a secret sense of mental or A short- 


tt Sapo had ben ok taller the 
toes “have been wholly 
fiterats The Reus or 


TS re i tame, 
ens fa of men of vat gpkee 
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One to Thirty-one 
(Contmaed from page 29) 
reeats”sayn Dr. James HE. Leuba, Profesor 


of Fechoegy af Diy Mae, whe ove tel 
Success to ‘actuating 
tmetinere brain, Not thei intellectual talents, 
Dut their ceaseless use of them is their dis. 
tinction.” 
‘And 30, when we get to the root of the 
1 we find the fundamental reason for 
masculine monopoly of genius. Tt is not 
that men have more natural intelligence than 
women. It is that man fights better and harder 


With what he has. 
“Tub "undoubtedly is brea man has 
args ya tks 


et. teserven 
"for an explanation, fe will tell 

the See in howe tle drag Moree it 
tndocrine lands, which work chemical mirn- 
des in the body, and which are believed. 0 
Hhave much to do withthe vital dierences be- 
tween the sexes Ta: mua, they rleuse powerful 
Sema tothe bo, ning hi Tage 
of Trame, stronger of muscle, and! more ages: 
‘ive If certain ofthese drug store in Ue 
ale ts sine, ores ome 
istinctly taasculine characteristics dia 

te becomer fat_and mibmisive. Wheto 
‘eatigators, experimenting with poultry, have 
transfered some of the glands from roaster to 
fren the later has become’ the aggremive 
ones of ‘comb, wait, and nico 
baritone vole! 

‘When we think of Eason laboring in. his 
laboratory Tor sixteen hours, day, oF of 
Paderewski with hin twelve hours of piano 

we tint eta ie of wh 


make-up pushes him to greater height, it also 
produces more insanity. Men scatter up and 
down the ladder of mentality. Women stay 
tear the middle, avoiding the extremes at 
both encls. Asa rule, women are more alike in 
intellect than are men. 

ulti evidently then, Nature doesnot in 

tend many women to be geniuses. Woman is 

needed as Nature's chief agent of reproduc. 
tions therefore she must remain truet to Lype 
than man—she cannot be allowed to vary 
{iar from the average. And so, to the mothers 
of the race i Le role Flly 48 important as 

tof the men of higher attainments. Upon 
seman the’ word ri, to consllat the 
gains won by the more foolhardy and energet 
Sex. She weaves his newly achieved knov 
‘edge and discoveries into the fabric of com- 
‘mon life, binding the new to the old in a pat- 
tern strong and durable. Upon her, too, falls 
the burden of bringing new geniuses into the 
world. 


HERE. is one consideration, however, which 

cannot be overlooked. Tt is that the term 
genins, a8 commonly “used, applies only to 
hose dramatic forms of achievement. which 
stand out and strike the eye. Isn't it reason: 
‘he to suppose ‘Unt the number of woren 
tho have reat in sympathy, mother- 
lave, and ome-making i fully ns large asthe 
enber of mor who fave bier, feat > 
Yentors, painters, and mathematicians? 

Womet of alltime eve been driven by 

sion to extel as sweethearts, mothers, and 
[eatin Ant se, ooh, guar "ae 
greatness bere? Even "women inchided with 
en on the list of geniuses have never lost this 
desire. Madame ‘Curie, touring through the 
United States after the war, often would tura 
to 


her American companion as the train 
passed some modest cottage, and exclaims 
“T have always hoped to have a tle home 


The reason that scene moat 


like that some das 
So we come to 
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The Thirty-One 
Geniuses 


Hereare the namesof the thirty-one genfuses 
whose pictures appear on page 29: 


1, Michael Faraday, English chemist and 
physicist, discoverer of magneto-lectric in- 


American painter and etches. 


en phy. 
4. Edgar Allan Poe, American poct and 
'3. Alexis Carrel, French-American surgeon 
and biologist, « eader in modern surgery. 
. Alexander Hamilton, great American 
statesman andl financier; first Secretary of the 
Tre 


7. Pr 
sand dictator 
‘8. Tobert 


Bismarck, German empire builder 


E. Lee, military genius, come 
of Confederate Armies ia the Civil 


American inventor of the 
nator of mass production 


Wagner, German 


automobile in- 


1" Napoleon, Bonaparte, French wilitry 
i empire bul 

3. George Washington, builder of a nation; 

first President of the United States. 


6, Woodrow 

United, States. dh 

Ang a ey 
17, Herbert. Spencer, English philosopher 

and cientint, founder of mcleen evolutionary 


Philosophy 
TH. Abraham Lincoln, great emancipat 


Civil War, 
10, Samuel F. 1, Morse, American artist 
wventor of the te 
Daniel Webster, American orator and 
statesman. 
‘2. Chacles Darwin, British naturalist, dis 
coveret af evulution 
2. Henjamin Frankl 


American state 


bacteriologit, discoverer 
‘27, Hornce Gree 
journalist 
24, Albert Abraham Micheton, American 


inguished American 


corinventor of the ai 


‘30. Ulyiwes 8, Grant, commander of the 
Union A if ‘the ‘Civil War, and 
President of the si 

"SI. Alexander Graham Hell, American sci 
centist, inventor of the telephone. 


Tt you were asked to select the thirty-one 
areatest’ modern masculine geniuses, would 
‘Your list agree with this? What names would 
Sou omit, and what ones would you substitute? 
Po Mosriuy willbe 
Adiiress. The Editor, 
250 Fourth 


President of the United ‘States during’ the | 
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lems by Leading Scientists and Inventors 

All Communications and Data Strictly 

Confidential. Interference and Infringe- 
‘ment Suits Prosecuted. 


IMPORTANT 
TO AVOID DELAY MAKE YOUR CASE SPECIAL. YOU SHOULD 
HAVE YOUR CASE MADE SPECIAL IN OUR OFFICE to save 
correspondence, secure protection and early filing date in t 
Patent Office. To secure special preparation of your case send 
$25.00 on account with model or sketch and description of your 
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PROTECT 


NVENTORS youn ‘ipeas 


Send for our Guide Book, HOW TO GET YOUR PATENT, 


and Evidence of Invention Blank, sent Free on request. 
Send model or 


our terms, ‘methods, etc, 
of your invention for = 
How and” Instructions Free. 
Terms Reasonable. Best Ref- 


erences. 
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[A definite program for getting ahead 
Snancialy wil be found on page 


‘four of this issue, 
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“Hunky” 


(Continued from pave #0) 


face and ered over the digging motor awit 


‘of the buckebline died away 


sighly to star 
‘the river, even in 
i ahifted perceptibly 
bulwark which had 
ineen thrown up hy the stacker was rapidly 
| washing away.” O'Leary ould sce thet, the 
Troat was im danger. It waa imperative that 
| they get out another line at once 

Eoary swung around to” Hunky 
Irishman’ wasn't grinning. now. Ye 
ashore as fast as ever ye cam. Call Purcel n° 
Laneasteran’ have “et help ye gitanother line 
out here 


UNKY needed no uri 
the scow and pulled’ 


Acqua the steam br mare 

 lsming Til through the pouring 

Si ata the water 

racing abl under the impetus of bis 
fowertal maces. ~ 

| He pulled 


He dove into 
it the lights ofthe 


Tike 


‘outed Purcell and Lancaster out 
‘of bed, and the three of them were ha 
spare cable out of the slorchouse and down to 
Tiver. One end was made fast to a "dead 
"The remainder of the cuble was coiled 
he stern a the nov 
Where's the other boat?” Lancaster de- 


vane. 
“The night sift.” Hunky said. “They 
mud o' land way dowateam. They coulda 
rom againet this current” 

then how are you 

“Tih ite 


to row against it?” 


‘The super trped to Purcell. “You stay on 
the baal, Bob. Figo outwith Hunky.” hey 
ft lnta the boat. “Want me to take an oar 


tha Team handle “em bette along,” 
ky anewerel bentley. 

ii oud ih the weight of the 
canmnne it” Hunky took a deep breath 
eotta make it” 

‘Lancaster called over his shoulder as they 
shovel af ito te Stren, Bebe you 
Ber yc a the eer on 
Sed Foul tp bere, Theve't ue tbo 

oat bal weer, 2 grit 
iene eat 

iar 


ate strength athe man at the 
a Bare ty wore haley eter fe 
sede Hs abr breath was whistling 
‘rom his teeth. 

Want me to spell you?” Lancaster asked 

“Now Take ton longto n 
lowe to snuch—grounde 1M make 
rane 

“The oars bent, ‘The Tights of the dred 
drew loser inch, Lancaster found 
Intrd to believe that one ma could stand the 
strain of such violent physical exertion, But 
Honky stood it, and at last the scow swung 
‘gaint the dredge. 

Lancaster leaped out onto the deck. “Pass 
sme the painter!” he ered. 

Hank's miud, however, wns on the cable. 
te ‘and stood’ erect. Lancaster 

Or Leary caught 

Ino of it too. They were justin time. 
| The carent caught the boat, swung i ont 
from under Hunky. The oiler fll nto the river 
with a muffled ery. But he clung to the cable, 
sand Lancaster and O'Leary dragged him onto 
the deck, while (Contin om page 181) 
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“Hunky” 


(Contin trom snae. 130) 
the geo drifted out of sight in the darkness. 
“That, was a fool thing to-do,” Lancaster 


ron “Why ‘Sida ow head me the 
; TRADE-MARKS + DESIGNS 
Teg" Tioult el il ee he went FOREIGN PATENTS 


tecnica rata 
re eT Stace es MUNN & CO. 


if 
the'sick“Langsster foun! fast in PATENT ATTORNEYS 


Associated since 1846 with the Scientific American 


these. "ancaneeF 
the winchroom and went up forward, Himky 
fd Leary allo hi 
“The super cured sofiy, “No more work 
tong i canoe siting. "Se, te 
dies out there? See ov, they = moving in Scunmine Awenica Bunpine — Sciswtiric Asunicay BUILDING 
ear the bow? Poa 
We hades 5 wt probably have ene 24 W. 40th Se., New York City Washington, D.C. 
‘unt ‘pon some ba? 
shown the river Towsx Buono Vaw Nevs Buunino Honan Bunupino 


1 Chicago, Il. Las Angeles, Cal. San Francisco, Cal. 
Lancaster 
Dot ou evr thik ope 
Books and Information on Patents and Trade-Marks 
by Request 


snapped Weve got ts et ths boet abort 
Associates in all Foreign Countries 


ARY was very: sheepish, 
ee thought it was that bad” Me. 


before the current works over here.” Another 
this and we'd lose her.” 


ul well swing 
kei nny Leary ‘There's nota 


fie” 
cheeks were burning as he leaped to- 
vag the winchroom, 


thers any danger, Mr 
funky aed estat 
Fetal ther danger, the 
tendent answered angrily. 
dlanger ina storm like this when we're working 
$0 ose to the Wig? Afraid 


swim it ET have to, 


‘ur deedger.” 
Lancaster chuckled in spite of himself, He 
Ina trieny” hana ‘on tuys so 

“Don't you worry, Hunky. We'll save the old 


dredger 


KY rubbed his chin with his clenched 
1d hate to lose her, Me. Lancaster, 
[think a lot of her. She's right fine ol” boat.” 
Lancaster started to speak and then broke 
off as the deck was plunged into darkness. He 
teursed sharply." Now what the devil!” 
Thoth men stared across the river. ‘The lights 
Sainp merely discernible." 
Couldn't have been the pomer plant,” th 
renvlent muttered. 
Tim must" lew a fue.” Hunky 
‘Gave her the juice too fast.” te. 92.6 Fyrfyter Bldgs Davton, 
Lancaster switched on his flashlight and 
strode toward the winchroom. Tunky stum- | — 
‘Bled slong behind him. ‘They found O'Leary | A definite program for getting ahead financially will be found on page four of 
curs nu paving through the tol boxes. this teaues 
"Main fate went out on me,” the winchina: 


Hiootp trachea tae | TRAVEL FOR ‘*UNCLE SAM’? 


og iy superintendent gowered. “What Lind Bivesy Pestal Glarka $158 to $225 a Month 
Haven't you | ‘Mail Coupon Before You Lote It 


Te int my job to have spare fuses on 
han "Tin ad thats apo the drt 
master.” 

Lancaster said nothing for « moment. ‘The 
or moan ofthe river had growa louder. ’ 
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A New Course 


‘Alter years of experience, the Radio Insti- 
‘teal ‘America th vod ne and es 
tlutionary course in radio—righe Up to 
minute nd abreast of the most recent de- 
Yelopments in the radio industry. 

Te starts with the very fundamencals and 
takes ou throu Srey Be oe 
Fight. through television, phosoradiograms 
and airplane radio equipment. 

“The instruction isthe work of radio experts 
tand its clearness and simplicity ts such that 
You can master every point with ease. You 
{ake examinations and your papers are cor- 
teed by' men with years of radio ape 
fence, All your questions are answered and 
You are in'contact with the Insieute at all 


pals 
Act Equipment 

A large kit of first-quality equipment is in- 
hae ie coef the une without 
Site cherger-pars for tal 
differenefadio circuits ‘and. 
imegraph und key and buzzer set for code 
mene 


R. I. A. backed by RCA, G-E 


and Westinghouse 


Conducted by RCA and enjoying the ad- 
Nantages of RCA s asselate, Central Ele 
trie and Westinghouse, io Institute 
‘of America can and does give the finest ra- 
‘dig instruetion obtainable anywhere. 


Home Study Course 


fascinating protest of tad sek 
the coupon ow for ror copy 


‘Dest Mr, Dunesn: 

Please send me your new catalog 
sre ss your iow Fado course 
Name 


1 want to now 


Adres, 
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INKY was jerking off his shoes and his 
FLONEY was jerking off is shoes 


“T'won't allow, this, Hunky,” Lancaster 
cried. "“I won't allow any man'to throw his 


twisted away, poled an instant on the deck, 
Sha thea dove cleanly into the black, swiling 
wate 

‘No one knows moch about that struggle in 
the darken. "No one save Hanky, and he 
fever talked about i Old river men, know 


Parl ke into ar, 
“*You—Hunky! Where dd 
the dredgemaster cr 


‘come from?” 


‘Hoaky told his story while he ran, 
sping and almost spent, toward the store 


MS PYON'T need a boat—I can swim 
Co ae 
You're crazy! You're almost dead now.” 
“did not waste his breath in angie 
eched » canvas sack of the firor 
{tnd tore a long strip out of i. He snatched 
the fuse out of Pureell's hand, tied i in the 
‘rip of canvas, and knotted the latter about 
fire Thc be dashed ost of theatre 
owse with the deigeraster in hot pursuit. 
Hunky started up. the river, splashing 
through’ the tod. snd darkness and rain 
Parcell followed. with his Bashight and tried 
‘inky to argue the oer out of his crazy plan 
Hye so eal You rot fave 0 
chance of making the deedger. Her lights are 
‘ut. You'd never ae ber in the darkness. Ye 
Won't. know these currents. ‘They've 
hanged since the river rose. Don’t bes fol 
“Aint fol!” the bg oiler puffed. “Gotta 
get that fuse oul, aint we? Gotta save the 
fot, aint we? Lancaster aid-—ahe woulda’ 
Vist hala hour” Gotta save her!™ 
X quarter of a mile above: the dredger 


Hus 
ment. 


Hunky blushed little and rubbed at his 
ith his knuckles. "Me? I feel fine, Mr. 


hat port. Do you know anything bout 


Mrs Ti et rl it pe, 
ie aa Tal oe 
winches? 
‘Hunky gasped and rubbed furiously at 
eee 
a 
-oiaacant Mirae 
Sermon ae 


THoaky fought for words. Y-y-yeaa!™ be 
pep at sk, 

"Good. ‘YouTl take the graveyand tonight." 

Tnscnset waked we pews eal 


businestike. Some distance away be glanced 
back over his shoulder. “Hunky was sill rub 
it his chin and staring dasedly at the 


He's dredgemaster now. Dr ter of 
‘Number Four, And they say that the old boat 
issetting yardage records every month. 


Prize Racing Turtles 
POPULARIZE the wl 
turtle racing, in, Hawaii, 5. N. 
cently sailed from San Francisco with thirty- 


thie one 


ii mn 
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LEARN 
BY DOING 


Eeery phone of lt 
Tetneben 


‘taught by 
Actual Practice 


Un, America’s foremost and 
‘taste faeietlon Tor wade 
‘raining 


No Books Used 


Indigldual Instruction 
‘Steet Amy Day 


White fr FREE He pege etalon 


THE NEW YORK 


ELECTRICAL SCHOOL 
{40 West 1h 5, Now Yr Cy 


Cleared U; 
fosded Fi 

teal 

hing Sk 
Ei Hoshi a'CLEAR-TONE. 
PouRRO eee aa pouee 


‘Tei Seate College, Boe E9109, Ang, In 
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Breaking into Aviation 
ont 


ed from page 44) 


Arient of the Northern Airways, Tne at 
Wausau, Wis, was sil another who entered 
‘the business through the sales door. 

“The mmechanical sod engineering phates of 


aviation ‘the way to careers for a num 


her of flyers. Here, for instance, is the fase 
inating story told by John H. DeMott, who 


the war Twas in the Air Service 

‘lying instruction. After I was 
dlacharged I spent «year and hall with 
Several of the largest aircraft manufacturing 
‘companies, working on design and drafting, 
them obtained a position as mechanic for a 
flying school. After a year of that 1 bought 
my own plane, reconditioned it myself, and 
‘clocd until I felt confident enough to carry 
Passengers. Ihave hept at the fying end ever 


A regu 
Keeler fikewise broke into the game as a 


job was in’ 1920, setting up a ship and 
ing as mechanic oa a baras 
On this work I learned to fy 


i My 
peti the italy yearotind ob 1 


fave had at a good salary in aviation, 


‘Clyde C. Sprecher, another former military 
pilot, got his start carrying pay rolls for ‘oll 
ompanies at "Tampico,  Mesico—precarious 
that proStable at $500 a month 


‘A. M. Sampson, of the Bellevue. Airport, 
Mines imax an aviation pioneer in 


Similarly, five years’ expericace in railroad 


transportation work and two years” in Te 
trade eeved Griwom E. flaymes, of the 


‘on foreign sales and. markets for Amer 
= ireraft products. The crying meed is 
for men who have had business snd executive 
caperience and who will or have learned. Uhe 
nireraft, manufacturing and operating. tech 
igne. ‘There sre too many incapables o ly 
tem at the top, while the majority of engineers 
tnd pilots are not qualied executives 

‘Wiliam "P. "MacCracken, Jr, Amistant 
Secretary of Commerce for Acronauticn & 
trained tlitary” pilot, recalled that his frst 
Commercial air job comsted of trying & law 
Suit involving ‘an aviation ‘contract for a 
foemer Air Service comrade 

“Nbout half of the flyers Began their careers 
ax freelance pilots, barastorming, carrying 


F; 
: 
; 
3 
5 


companies. 
fregam in miscllaneos a 
From sich a variety of callings it would sp- 
pear that's young pilot sbould not have dif 
Ealty in choosing 
fet there are still more fascinating poss 
tes, an muggested by Rabert 8. Horsey, of 
‘Tampa, Pla Airport equipment meteor 
ology aerial lighting and sigals—acril radio 
‘communication —air travel tourr building © 
“Wikve a dein mh 
ve 8 definte purpose in view," he 
added. “Do your bit to keep the morale of 
the profession on 2 par with the enviable 
standing of our fighting flyers.” 


13 


Liws.: 


Free Boox 
a World-Famous Flier shows 
how 20 can get into 


AVIATION 


mc HEN 
RAVIAI 


Hie is te vo 


that ‘tells exnetly what 


Aviation offers YOU, 
Walter Hinton—hero of 

ory making flights 

‘rot man to pilot the Brass 
SrLnetettes tacks of Aviation ‘Toe 


Adantls he ioe 
Noa a 


‘you ex 
ly where your oppor 
unities 1ie—exwetly 
no t9 fit yourrvell for 
thom.” Here isa book 
for men with too much 
Dackbone to stay 
hained to. rmallspay 
job— too much advea- 
ture ip their blood for 8 
humdrum grind too 
much good sound busi 
ness feats to et 
‘opportunity ofa lifetime 
‘outgrow thom! 


to ty trom 
12” such 


{BaP a‘dvallog and teaibling uel atwst 


Area, Trees dol ent there eine BUC 
las a rol 
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IN YOUR NEIGHBORHOOD 


fere’s a Wonderful Way to Get It 


ite 


k 


RAISE BI 
Ee 


Mi 


HB ONE DAY 


Pays 4150 co, 
hy 


tie 


vhocresns car hae 


Flyers Who Rob 
Caterpillar Club 


‘Schlossback was at the top of a loop, 4,000 
feet up, when his safety belt slipped and he 
was pitched from his seat. 
Brabbed for the braces—and 
‘while’ the plane flew on, upside down and 
jess! The ship turned over, and dove 
fr 2,000 feet before Schlossback could crawl 
Yack in Mis seat, seize the controls, and 
straighten her out for a safe landing. 
‘Sallful, cool-headed pilots have performed 
feats of daring that almost defy belie. ‘There 
was the cae of George (Daredevil) Ashby, an 
fir circus stunter, whose specialty was hang- 
ing from a tape supended fom the wing of 
‘plane. One day in his body beat 
fuumb in the cold upper air and he couldn't 
climb back to the wing. ‘There he hung help- 
Tess. Lester “Kirk second. plane 
‘under the dangling body four times before he 
‘could et close enough: then he stood up in 
his cockpit, seized Ashby, and. dragged him 
in to safety beside his. 


ANNE DURAND yet op winter 

SANs RUM Maa es 
ire ti nae oan 
Kein eh cea 

es ae eee Soe 

Rise oth ceed cota 
int Ea be Teinaa 
the pilot landed on one wheel and a wing tip 
Seepage hs 
ee ee 

ike var page th 
naa et tna a 
Tara tas Stet 
client oat a 
po oe gts 
the cof his ungainly controls, righted the 
fier selsengttan Sa a 
es eae 
isle Dg Heer 
Segk ns ood Roar 
og 


pected 
‘ho have refused to jump. It is generally 
‘omidered, however, that the three Gecasions 
fon which a pilot is justified in jumping are 
fire, collision, or a blinding fog or sow which 
‘cuts off view of the land. ean 

"The Navy has equipped, some of ite latest 
pplanes with an automatic “sprinkler” for tse 
{n'a Bre high in the air. But one of these 
recently failed to save Licutenant Barnett T. 
‘Talbott, whose overheated motor burst into 
flames ‘over Anacostia Field. Lieutenant 
‘Talbott took to his parachute and landed with 
his body severely burned. 


MECHANICAL ENGINEERING 


‘qh Learn at home Mii3%, sewing extrem, tien, pertretion sot | 


hint tnloed spereniin wees win eto en ee | | the past year, Es 
oe oe opportunity for. self-instruction. Stunting 
sould be regularly engaged in in order that 


pilots can improve their technique and ac. 
quaint ives with the control of aircraft 
{in unusual attitudes; observing, of course, the 
rales governing stunting, altitude, ete.” 

‘The Caterpillar Club, most ‘exclusive of 
organizations, undoubtedly will gather mew 
members each year. But the increasing skill 
cf pilots and the saccessive improvements i 
Sireraft construction will keep its roster from 
setting too large. 
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Learn Cartooning 
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When You Plan to Build — 


Sereno 
ssoga! arg, inline the ws of a tet 
oe ee cer ess 
ote re ote al ae oe 
Pr ee 


‘Wite Teday—tez se 

‘seo ich Aver Bane rae "cht 
MEN TO LEARN 

MOTION PICTURE 
PROJECTION 


A BIG-MONEY PROFESSION-$2,900 TO $4,000 
‘We Atsist Student to Earn While Learning 
‘MOVIE OPERATORS SCHOOL 


Bépes ny 280 michigan Ave, Chlengey ee 


Learn Structural Drafting 
ere an advanced HOME STUDY COURSE 
disgned eapeially for ambitious JUN 
DRAFTSMEN which you ean learn easily and 
trek. Send today for 


Purpose is concerned, it does not matter which 
iethod is followed. 

"The foundation wall of my house is ow at 
the rear, about six inches above grade, and the 
sills rotting. What eam T do? 

‘There are too many low-built houses like 
that, and a misguided sense of artis responsible 
for the newer ones. A drastic remedy costing 
several hundred dollars, forced on owners in 
‘some sections, is to have the house raised and 
the foundation built up to two feet or so above 
grade. Such a height prevents dampness and 
Secay as well as forays of destructive insects. 


Instead of this it may be feasible to lower the 
outside grade at least a foot and tile-drain the 
‘near-by area. Protect the wall from roof water. 
Remove outside covering of siding or shingles 
to expose ill und paint or spray. it, with 

‘ill inthe 


Hguldcroste. “Thelin of the 


HIE, square wood bases of our porch columns 
‘Tay Gay decayed, a tee tay ny 
fix this without going to much expense? 

"Yes ifthe bases rest om masonry. Dig out 
the decayed wood and touch up the undersi 
of column with creosote, Make a base form 
Of proper size. One side may be left open and 
tacked of wired in place after fitting. Fill the 
form with dense rich concrete and trowel to 
hard surface. Cover with a cloth and keep it 
damp for a week. Leave form in place another 
tree oe two. When the conerete is ell cured 
fand dry it may be painted with linseed 
paint to match column. 


lar require water- 


fos a man with & raincoat 
needs an umbrella, according to Government 
Suthorties and the cement industry experts 
‘Ove’ part Portland cement, two of sandy and 
four of gavel or stone isa standard recipe for 
fe watertight mixture. “The ingredients must 
te'frst class and rightly 
tnaterial should grade from 
dowawert After dry. ml 
anda ball galloas ‘of water, per” sack of 
cement, Each batch in'a power machine 
Should be mised at last two minutes After 
{amping well place, Keep the concrete damp 
for thre weeks.” Complete the placing in one 
day. If ach concrete fails to boll out water 
{he cause will be mechanical, such as cracks 
tive ‘to settlement of foundation or lack of 
‘inforcement. However, it is common 
Tice to insure the tightness of cclar walle by 
Coating them outside with hot tar, someti 
‘shove’ plaster coat of rich cement. Inside 
Plastering’ is also done with good results 
Ts there any” comprehensive book om Amer- 
ican house architecture? 


{HE New York pablic library ida short time 
‘ago it did not know of such a book. ‘There 
are'a hundred books an this or that style oF 
roup, but nothing comprehensive. Tt appears 
that the layman must turn for summary en- 
lightenment on architecture to trade publica 
ons, such as Russell P. Whitchead's Good 
Howes, published by Weyerhaeuser Forest 
Products) This work briefly describes and 
ustrates some two dozen styles. 

‘What is the best hardwood footing? 

Maple is harder than onk. White oak ts 
fy superior to red. ‘The prices are in the 
order given for the same grade and thickness. 
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Would You Like 
To Earn More 
Money-in Work 
That's Almost 
Romance? 


Pea 
1a aaa re 
to cane teen 
Bey ctay we 
petit Oh 

eee 


43. SMITH, Presiden 
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OIL HEAT— 


AS BENEVOLENT AS SUNSHINE 


The house of your dreams— 


how will you heat it? 


EVERY one planning a new home does 
al he gan eben his Ideals in the 
actual finished house. Ideal heating is one 
Of the first requirements. 
‘What is an ideal heating system? Is it not 
cone that takes care of itself so far as poe: Ths sche Emblem of the 
‘ible—thatprovides you witheven temper- Oil Heating Instieute 
grure without your having to bend Your i ato ot 
back in dirty, menial oil—which keeps you symbol of saafactory 
warm automatically, not only in Doblic service in oll hentng, 
‘weather but during those chilly in-between Only che mansfacrrers who 
days of spring and fall? are members of the Oil Hea 
Oil heating meets all the requirements. a 
‘Thousands of enthusiastic users say that 
no other modern convenience is 0 bene- 
ficial wo the health and comfort of the en ikea Tome 
smily~thatithasbecome indispensable whom they have provided with 
to the full enjoyment of their homes. cient ond dependable 


‘An oil heating system also helps to econo- 
‘mize in building the new home. The ex- eit ess re 
tavation for the oil tank is made at very behalf, by hs OH 
Ficlecorewhen thegroundisbeingdugtor 

foundations and basement. Coal bin s 

igall clear gain, and gives the house valu: This book is free— 
able additional room. 


manufacturers hi 
‘their 


Mat 


Besure to consider oilheatingforyournew THECOUTON = 
home. Get all the facts you can. Send for Topar! > 
the Oil Heating Institute's authoritative VA 
hon-technical books offered in the coupon 


Rouses and office buildings, and on the 
sarious heat treating processes of industry. 


at right. (Oho nearinG mesrrrure 7 
[QAO ere | 
| Riss SeadGemaion ono ean | 

OIL HEATING INSTITUTE || sicmes ne 

420 Madison Avenue New York | Arou Mestre Perfected! ccna 
| Neier Oe Bee. i 

‘The Oil Heating Insticute ie prepared to Td 

furmsh special sjommationonthcheaing | Menges 1 

of churches, theatres, hotels, aparement | Some H 
1 = 1 
H i 
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If You Were Radio Czar 
(Continued from page 04) 


onl be necamary anyhow to bring. order 
‘out of the present situation, law or no 

‘OF cours, itis possible to accommodate al- 
most any number of stations on the present 
wave bands by dividing time on the air. But it 
woulda’t, ng station to 
‘maintain an expensive plant including com 
petent announcers, musicians and soon, if 
the station were alowed to go on the air only 
afew hours n week. 


as wood you bave then 
ret rat ade 
ee 
ee wer rn 
efreworn Mam flaws 
Srvisem ese 
nerd nants dn 

Sie seen eye 
wed 

See pore elec i 
etter may be of any length, but as conciseness 
wine hares 
Judge the letters, you will stand a better ch 
ero ren 
ieee nema 
sstrictions of any All letters must be re- 
Stowe uty Suly os ue The Judges vil be 
See a i 
eae eyed 
See kere 
Seana teas 
ilar tikes ne 
Sorel tre arc 


Telling Ocean Flyers 
When to Hop 
(Contin tom mee) 

prove invariable existence of winter storms, 
"oak at tig Toul ey” "And th 
‘They do lok bad, she would admit with 
slot at aling ae tar ever 
ose 
he fr Anti hy hy i 
nes atte present age 
[trom May to September. The east ere 
Sight borat banat bern the 
‘eds are foes we toca and th Lat whet 
The'srman wil have the wind at he beck mest 
Wied tabasco 
Rr tnt eos colperstve weather 
and forecasting shoul ext between America 
tind European meteorlogical stations: Such a 
service would ban ensenial part of commercial 
ie 
Aeteoroogial stations in Loncion, Pars, 
Germany. and Norway would calle that? 
feraation sol wircionit town Gries dey We 
troall tals oot fonernits afl coe 


tice daily from ships at sea, at Greenwich 
mean noon and Greenwich midnight 

‘We would be able even to chart the upper 
air to 2,000 or 8,000 feet, with information a+ 
tw the character and movement of lows. 

“To the flyers all glory. With airplanes con- 
stantly improving, no one can forecast what 

its lie before ux. The weather, however, 

will always be a factor to determine between 
(success and failure 


DON T FOOL 
YOURSELF | 


Better to be safe than sorry 


When halitosisis involve: 


alitosis may get 


Employers prefer fastidious people 


» + balitoxics not wanted 


M8 and more, employers insist on having 
about them people who are fastidious 
Sooner of later, those with halitosis are “let 
out 

The true reason for discharge, however, is 
usually hidden under such phrases as “'Inctli- 
cient,” “You can do better elsewhere,"” "We 
'k more experienced person,” etc. 
Realize these facts about halitosis. That, due 
to modern habits, it is much more prev 
than is suspected. “That it is a definite liability 
in friendships, affections and business. That 
you can have it and nor know 


ee ae READ THE FACTS 
Reatard V5 had halitosis 


rinse the mouth systematically 


Every night. And between 
times when necessary, espe- 


cially before meeting others. toxic. Who should know ¢ 5, 
ese] he mae 5) 


Keep a bottle handy in home 


68 hairdressers state thac | 

with Listerine. Every morning. | about every third woman, || 
| many of them from the | 

wealthy classes, is hali- J 


you discharged 


and office for this purpose 

Listerine ends halitosis instantly. Being anti- 
septic, it strikes at its commonest causc— 
fermentation in the oral cavity. Theo, being a 
powerful deodorant, it destroys the odors 
themselves. 

If you have any doubt of Listerine’s powerful 
deodorant properties, make this test: Rub a 
slice of onion on your hand. Then apply Lis- 
terine clear, Immediately, every trace of onion 
odor is gone. 

With these fucts before you, make up your 

mind to keep yourself on the 
safe, polite and popular side 
hy using Listerine, 
Lambert Pharmacal Company, 
St. Louis, Mo., U. S. A. 


Have you tried 
the new Listerine 
Shaving Cream? 
eae 


SN 


Cools your skin while you shave 
and keeps it cool afterward, An 
outstanding shaving cream in 


The safe antiseptic 


respect. 


It’s the favorite: 


Wit EN smoking is recognized as 


a pleasu re, Camel has the call. 


